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1. ORIGIN 

MCI course 13.44a, Construction Print Reading , has been prepared 
by the Marine Corps Institute. 

2. APPUCABIUTY 

This course Is for Instructional purposes only. 



C/J. M. D. HXLADAY 
Lieutenant Colonel v U. S. Marine Corps 
Deputy Director 




RIC 



3 



MCI-R241 -NRL 

INFORMATION 



FOR 



MCI STUDENTS 

Welcome to the Marine Corps Institute training program. Your Interest 1n 
self-Improvement and Increased professional competence 1s commendable. 

Information 1s provided below to assist you 1n completing the course. 
Please read this guidance before proceeding with your studies. 

1. MATERIALS 

Check your course materials. You should have all the materials listed' 1n 
the "Course Introduction.** In addition you should have an envelope to mall 
your review lesson back to MCI for grading unless your review lesson answer 
sheet 1s of the self-mall 1ng type. If your answer sheet 1s the pre-prlnted 
type, check to see that your name, rank, and social security number are 
correct. Check closely, your MCI records are kept on a computer and any 
discrepancy 1n the above Information may cause your subsequent activity to go 
unrecorded. You may correct the Information directly on the answer sheet. If 
you did not receive all your materials, notify your training NCO. If you are 
not attached to a Marine Corps unit, request them through the Hotline (autovon 
288-4175 or commercial 202-433-4175). 

2. LESSON SUBMISSION 

The self-graded exercises contained 1n your course are not to be returned 
to MCI. Only the completed review lesson answer sheet should be mailed to 
MCI. The answer sheet 1s to be completed and mailed only after you have 
finished all of the study units 1n the course booklet. The review lesson has 
been designed to prepare you for the final examination. 

It 1s Important that you provide the required Information at the bottom of 
your review lesson answer sheet 1f 1t does not have your name and address 
printed on 1t. In courses 1n which the work 1s submitted on blank paper or 
printed forms, Identify each sheet 1n the following manner: 

DOE, John J. Sgt 332-11-9999 
08. 4g, Forward Observation 
Review Lesson 

Military or office address 
(RUC number, 1f available) 

Submit your review lesson on the answer sheet and/or forms provided. 
Complete all blocks and follow the directions on the answer sheet for 
mailing. Otherwise, your answer sheet may be delayed or lost. If you have to 
Interrupt your studies for any reason and find that you cannot complete your 
course 1n one year, you may request a single six month extension by contacting 
your training NCO, at least one month prior to your course completion deadline 
date. If you are not attached to a Marine Corps unit you may make this 
request by letter. Your commanding officer 1s notified monthly of your status 
through the monthly Unit Activity Report. In the event of difficulty, contact 
your training NCO or MCI Immediately. 

1 



3. MAIL-TIME OELAY 

Presented below are the ma1l-t1me delays that you may experience between 
the mailing of your review lesson and Its return to you. 



EAST COAST 
WEST COAST 
FPO NEW tORK 
FPO SAN FRANCISCO 



TURNAROUND 
MA IL TIME 
IS 

16 

18 

22 



MCI 



PROCESSING 
TIME 




5 
5 
5 



TOTAL NUMBER 

DAYS 
21 

21 

23 

27 



You may also experience a short delay 1n receiving your final examination 
due to administrative screening required at MCI. 

4. GRADING SYSTEM 



LESSONS 



EXAMS 



GEtADE 


PERCENT 


MEANING 


GRADE 


PERCENT 


A 


94-100 


EXCELLENT 


A 


94-100 


8 


86-93 


A80VE AVERAGE 


8 


86-93 


C 


78-85 


AVERAGE 


C 


78-85 


D 


70-77 


8EL0W AVERAGE 


D 


65-77 


NL 


8EL0W 70 


FAILING 


F 


8EL0W 65 



You will receive a percentage grade for your review lesson and for the 
final examination. A review lesson which receives a score below 70 1s given a 
grade of NL (no lesson). It must be resubmitted and PASSED before you will 
receive an examination. The grade attained on the final exam 1s your course 
grade, unless you fall your first exam. Those who fall their first exam will 
be sent an alternate exam 1n which the highest grade possible 1s 65%. Failure 
of the alternate will result 1n failure of the course. 

5. FINAL EXAMINATION 

ACTIVE DUTY PERSONNEL: When you pass your REVIEW LESSON, your examination 
will be mailed automatically to your commanding officer. The administration 
of MCI final examinations must be supervised by a commissioned or warrant 
officer or a staff NCO. 

OTHER PERSONNEL: Your examination may be administered and supervised by 
your supervisor. 

6. COMPLETION CERTIFICATE 

The completion certificate will be mailed to your commanding officer and 
your official records will be updated automatically. For non Marines, your 
completion certificate 1s mailed to your supervisor. 
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7. RESERVE RETIREMENT CREOITS 



Reserve retirement credits are awarded to Inactive duty personnel only. 
Credits awarded for each course are listed 1n the "Course Introduction." 
Credits are only awarded upon successful completion of the course. Reserve 
retirement credits are not awarded for MCI study performed during drill 
periods if credits are also awarded for drill attendance. 

8. OISENROLLMENT 

Only your commanding officer can request your dlsenrollment from an MCI 
course. However, an automatic dlsenrollment occurs If the course 1s not 
completed (Including the final exam) by the time you reach the CCO (course 
completion deadline) or the ACCO (adjusted course completion deadline) date. 
This action will adversely affect the unit's completion rate. 

9. ASSISTANCE 

Consult your training NCO 1f you have questions concerning course 
content. Should he/she be unable to assist you, MCI 1s ready to help you 
whenever you need 1t. Please use the Student Course Content Assistance 
Request Form (1SD-1) attached to the end of your course booklet or call one of 
the AUTOVON telephone numbers listed below for the appropriate course writer 
section. 



For administrative problems use the UAR or call the MCI HOTLINE: 288-4175. 



PERSONNEL/ADMINISTRATION 

COMMUNICATIONS/ELECTRONICS/AVIATION 

NBC/INTELLIGENCE 

INFANTRY 

ENGINEER /MOTOR TRANSPORT 
SUPPLY/FOOD SERVICES/FISCAL 
TANKS/ARTILLERY/INFANTRY WEAPONS REPAIR 
LOGISTICS/EMBARKATION/MAINTENANCE MANAGEMENT/ 
ASSAULT AMPHIBIAN VEHICLES 



288-3259 



288-3604 
288-3611 
288-2275 
288-2285 



288-2290 



For commercial phone lines, use area code 202 and prefix 433 Instead of 

288. 



SOURCE MATERIALS 

TM 5-704 Construction Print Reading In the Field 1969 

SRT 167 l 5iuepn«rt needing . HCE5 

Designs ror low cost Wood Howes . 1978. U. S. Department of 
Agriculture, Forest Service 

Vertical Structures . 1976, U. S. Arty Engineers School , Student 

HOrKbOOK 

Blueprint Reading and Sketching . 1966, Naval Correspondence 
courses corner 
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CONSTRUCTION PRINT READING 



Course Introduction 

CONSTRUCTION PRINT REA01NG 1s designed to provide Marines of ell ranks and NOS with 
the basic Information to recognize the terms and symbols used 1n construction prints. As it 
progresses, the course provides Marines with Instructions for reading blueprints of construc- 
tion sites, and finally, with Information on how to use the architect's scale* 



ADMINISTRATIVE INFORMATION 
ORDER OF STUOIES 



Study Unit 


Study 




Number 


Hours 


Subject Matter 


1 


4 


Principles and Methods 


2 


4 


Plans and Drawings 


3 


4 


Structural Information 


4 


4 


Utility, Heating, and Air Conditioning 




2 


REVIEW LESSON 




2 


FINAL EXAMINATION 




W 





RESERVE RETIREMENT 
CREDITS; 

EXAMINATION; 



MATERIAL; 



RETURN OF 
MATERIAL; 



Supervised final examination without text or notes; tine limit* 
2 hours. 

MCI 13.44a* Construction Print Reading 
Review lesson ana answer sneat 



Students who successfully complete this course are permitted to 
keep the course materials* 

Students dlsenrolled for Inactivity or at the request of their 
commanding officers w1 1 1 return all course materials. 



HOW TO TAKE THIS COURSE 

This course contains 4 study units* Each study unit begins with a general objective 
which 1s a statement of what you should learn from that study unit* The study units are 
divided Into numbered work units* each presenting one or mre specific objective* Read the 
objectives) and then the work unit text. At the end of the work unit text are study 
questions which you should be able to answer without referring to the text of the work unit* 
After answering the <*uest1ons* check your answers against the correct ones listed at the end 
of the study unit* If you miss any of the questions* you should restudy the text of the work 
unit until you understand the correct response* When you have mastered one study unit* move 
on to the next. After you have completed all study units* complete the review lesson and 
take 1t to your training officer or NCO for mailing to MCI. MCI will mall the final 
examination to your training officer or NCO when you pass the review lesson. 
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MARME CORPS INSTITUTE 



Welcome to Die Matins Gerpe 
bupHtute correepondenes training pro* 
gram. By enrolling In this court*, you 
have shown a desire tb Improve the 
skills you need for effective Job perfor- 
mance, end MCI Me provided materials 
to help you achieve your goal. Hour ell 
you need It to develop your own method 
for atlng theee materials 10 beet advan- 
tage. 

The following guidelines present 
a four-part approach to completing your 
MCI course successfully: 

1, Make a/'reconnstssance" of 
your materials; 

2, Plan your study lime *nd choose 
s good study environment; 

9, Study thoroughly end system* 
stictlly; 

4, Prepare for the final exam. 

L MAKE A "RECONNAISSANCE" OK 
YOLK MATERIA) .S 

Begin with a look the course 
introduction page. Reed the OOt'RSE 
INTRODUCTION to get the "big picture" 
of the course. Thcu read th* M ATERIALS 
section nee- the bottom of the page to 
find out tthich texrts) end etudy aids you 
should have received with the course. 
If any of the listed msterlsls ere miss* 
tag, se* Information for .Wt Students 
to find out how to get them. If you have 
everything that is Hated, you ere ready 
to "reconnotter" your MCI course. 




Read through the tablets) of con- 
tents of your text(s). Note the various 
subjects covered In the course snd the 
order in which they sre taught. Leaf 
through the text**) and looV ut the illus* 



s 

T 
U 
D 

Y 

G 
U 
I 

D 

E 



tratlons. Rssd s few work unit quae- 
Hons to get en idea «* the types that are 
asked. IT Ma provides other study 
side, such as s slide rule or s plotting 
board, femttisrltt yourself with them* 
Now, get down to specifics! 

II. PLAN YOCR STCDY TIME AMD 
CHOOSE A GOOD STUDY ENVIRON- 
MENT 

Prom looking over the course 
materials, you should have some idea 
of how much study you will need to com- 
plete this course. But ''some Idea" is 
not enough. You need to work up * 
personal study plsnt the following steps 
should give you some help. 



® 
oTtl 



i Get a calender and mark those 
days oTthe ne«k when you haw time 
free for study. Tao study periods per 
week, each lasting 1 to 3 hours, arc 
suggested for completing the minimum 
two study units required each month by 
MCI. Of course, work and other 
schedules are not the same for everyone. 
The important thing Is that you schedule 
a regular rime for study on the same 
days ct^each wttek. 




(h) Reed the cuurev introduction 
page again. Ttu* section msrked ORDKR 
OF STt DIES tells you the number of 
study units In the course and the approx* 
iittate number of study hours you will 
need to complete each study unit. Plug 
these study hours Into your schedule. 
Kor exempts. If you set aside two 2-hour 
study periods each week end the CRUSH 
OK STUDIES estimates 2 study hours for 
your first study unit you could easily 
schedule and complete the first study 
unit in one study period. On your calen- 
dar you would mark "Study Unit 1" on the 
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appropriate day. Supposs that the 
sscond study unit of your courts re* 
quires S study hours* In that cms, you 
would divide ths study unit In half snd 
work on esch hilf during e s spare te 
study period. You would merk your 
calender accordingly. Indicate on your 
cslondsr exactly whan you plan to work 
on each study unit for the entire course. 
Do not forget to schedule one or two 
study periods to prepare for the final 
axam, 

@ Stick to your schedule* 

Besides planning your study 
time, you should si so choose a study 
environment that la right for you. Most 
people need a quiet place for study, like 
s librsry or s reading lounge; other 
people study better where theve is tack- 
ground music: sHU others prefer to study 
out-of-doors. You must choose your 
study environment carefully so that it 
fits your individual needs* 

W. STI DY THOROUGH! Y AND 
SYSTEMATICALLY 

Armed uith a workable schedule 
and situsted in a good atudy environment 
you are now ready to snack your course 
atudy unit by atudy unit. To begin, turn 
to the first pags of atudy unit 1. On this 
page you wUl find the study unit objective* 
a statement of what you should be sbte to 
do after completing the atudy unit* 

DO NOT begin by reading the 
work unit questions and flipping through 
the text for answers. If you <to so, 
you will prepare to fat), not pass, me 
final exam. Instead, proceed as fol- 
lows* 

(a) Read the objective for the 
first work unit and then reed the work 
unit text carefully. Make notes on 
the ideas you feel are Important. 

(8) Without referring to the text* 
answer thr questions at the end of the 

work unit. 

(B) Check your answers against 
the correct ones listed at the end of 
the study unit. 

© If you miss sny of the questions* 
restudy the uork unit until you understand 
the correct response, 

® Co s$? *° * he n fK * ork unit snd r ** 
peat steps (S) through (5) until you have com* 

pleted all the wor* units in the study unit 



Follow the same procedure for each 
study ttnlt of the course. If you have 
problem* with the text or work unit questions 
that you cannot solve on your own* ask 
your section OIC or NCOIC for help* If 
he canno* aid you* request assistance from 
MCI on the Student Course Content Assis- 
tance Request Included with this course. 

When you have finished all the atudy 
unite, complete the course review lesson. 
Try to answer each question without the aid of 
reference materials. However* tf you do not 
knew an answer* look It up. When you have 
finished the lessen* take tt to your training 
officer or MCO for mailing to MCI* MCI 
will grade it and send you a feedback abeet 
listing course references for any queettone 
that you miss. 



IV. PREPARE FOR THE FINAL EXAM 




lion do ytm prepare for the final 
exam *' Kollmt these four **teps: 

0 Revleu each atudy unit objective 
aa s summary of whet urss taught in the 
course* 

@ Reread all portions of the text 
that you found particularly difficult* 

@ Refit* all th*> Hork unit questions, 
paying spt'eln) atii'ntltm to tlioae you missed 
the first time around* 

(§) Study the course review 
lesson! paying particular attention 
to tlte question* you missed. 

tf you follow these simple 
steps, you should do well on the 
final. GOOD LUCK] 
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STUDY UNIT 1 



PRINCIPLES AND METHODS 

STUOY UNIT OBJECTIVE: UPON SUCCESSFUL CDMPt-iTION OF THIS STUOY UNIT, YOU WILL BE 
ABLE TO IDENTIFY THE TERNS AND SYMBOLS USEO IN CONSTRUCTION PRINTS, AS WELL AS 01- 
MENS10NS. VIEWS, AND PROTECTIONS. YOU WILL BE ABLE TO NAME BOTH THE PARTS OF A 
PRINT AND THE TYPES OF PRINTS. 

A picture 1s worth a thousand words. Man has used pictures as a mans of communication 
for nany years. It would be almost 1mposs1b 1 e for an engineer or an Inventor to describe the 
siw and shape of a simple object without a drawing of some kind. For example, 1f an engineer 
designed a simple object such as the one shown In figure 1-1, he would have difficulty 1n 
conveying- his idea of how to develop 1t into the object Illustrated without a drawing giving 
specific Instructions such as shape, size, and construction specifications to be followed by 
the person In charge of the Job. A working drawing showing all these Instructions Is 
Illustrated 1n figure 1-2. 



2 JC4*xiVI**HeXH6A06OLT3 
FROM CENTER TO CCNTCft 



I" OUTER QIAMETtR 

N 



OIL HOLE 



S/8*INNeft DIAMETER 
X l-l/V DEPTH 




2 pieces rxi-i/4"xi/e" 
overall dimensions 
excluding base and 
cylindrical section 



2 1/4" DRILLED HOLES 
2* FROM CENTER TO CENTER 

BASE 1/4* THICK X 
2-1/2' X 7/8* 



F1g 1-1. Engineer's sketch. 





F1g 1-2* Working drawing. 
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Drawing or sketching 1s the universal language used by engineers, technicians, and 
skilled craftsman. Whether the drawing Is made freehand or by the use of drawing Instru- 
ments (mechanical drawing), 1t must convey all the necessary information to the Individual who 
will fabricate and assemble the object whether It be a building, ship, aircraft, or mechanical 
device. 



Work Unit 1-1. LINE CONVENTIONS 

IDENTIFY ANY FIVE OF THE TWELVE LINE CONVENTIONS. 

To include all the necessary Information on a drawing In a meaningful manner, different 
types and weights of lines are used to represent the features of the object. The meaning of a 
line with nertaln characteristics has been standardized, and will be the same on arty drawing. 
These line conventions must be understood In order to read drawings. The line conventions 
most often encountered In construction prints are presented In this work unit. 



Visible lines . A heavyweight unbroken 
line is used for the primary feature of a 
drawing. For drawings of objects, this 
line convention represents the edges, the 
Intersection of two surfaces, or the 
surface limit that 1s visible from the 
viewing angle of the drawing. This line 
Is often called the outline. 



Hidden lines . A medium-weight line of 
evenly spaced short dashes represents an 
edge, the Intersection of two surfaces, 
or the surface limit which Is not visible 
from the viewing angle of the drawing. 



Center lines , A thin (light) line com- 
posed of alternate long and short dashes 
of consistent lenoth 1s called a center 
11m. It Is used to signify the center 
of a circle or arc and to divide object 
Into equal or symmetrical parts. 



Dimension lines . A solid continuous line 
terminating tn arrrowheads at each end. 
Dimension lines are broken only to permit 
writing 1n dimension. On construction 
drawings the dimension lines are unbroken. 
The points of the arrowheads touch the ex- 
tension lines which mark the limits of the 
dimension. The dimension 1s expressed In 
feet and Inches on architectural drawings 
and 1n feet and decimal fractions of a 
foot on engineering drawings. 



NAME 



VISIBLE 
LINES 



HIDDEN 
LINES 



CENTER 
LINES 



DIMENSION 
LINES 



CONVENTION 



1 



EXAMPLE 






- 


! 
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Ixj^slon, Hnes. Extension Hi* 1s 8 * n1n 
TTt^T'unVrdTeh Hne that 1i used to 1n» 
dicate tht extent of the dimension line*. 
The extension line extends the visible 
lines of an object when 1t 1s not conve* 
nlent to draw a dimension line directly 
between the visible lines. There 1s al» 
ways a small space between the extension 
line and the visible Hue. 



leaders. A leader 1s a thin (light) line 
tYrVfnated with an arrowhead that 1s used 
to Indicate the part or feature to which 
a number, note or other Information re- 
fers. 



Phantom lines or Oatum lines . A 
medlumweight line made of long dashes 
broken by two short dashes 1s called a 
phantom line and Indicates one 
of three things: the relative position of 
an absent part, an alternative position of 
a part, or repeated detail which 1s not 
drawn. 



Stltdillnes. A medium line made of 
sKort Va'snYs evenly spaced and labeled 
used to Indicate stitching or sewing. 



Break lines. A thin (light) Hne 1nter- 
rup£eJT>y"a" 2. shaped symbol . The break 
Hne Indicates that the object has been 
shortened to save space on the drawing. 
The true length 1s Indicated by the di- 
mension specified. The short break line 
convention varies with shape and mater- 
ial, as shown In figure 1-3. It Indicates 
that part of the object has been cut away 
to show section detail or hidden features. 



C uttlng p_1_a_nj> 1 Ines . A pair of short, 
neVvy Tines VftTTVfrowhead s projected at 
90° Indicates the cutting plane when a 
drawing includes a section view. Letters 
(AA. BB, etc.) are usually placed at the 
arrowheads to Identify the section view. 
The arrowheads show the viewing direction 
of the section view. Where necessary, 
the section lines may be connected by a 
Hne of short, heavy dashes Indicating 
the exact Path of the cutting plane. 



NAME 



EXTENSION 
LINES 



LEAOER 



PHANTOM 
OA 

DATUM LINE 



STITCH 
LINE 



BREAK 
(LONG) 



BREAK 
(SHORT) 



CUTTING OA 

VIEWING 

PLANE 

VIEWING 

PLANE 

OPTIONAL 



CUTTING 
PLANE FOR 
COMPLEX OR 
OFFSET 
VIEWS 



CONVENTION 




(WOOD) 




EXAMPLE 



1 
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MCTAL ROO 



Hi 



MeutTuae 




METAL IA* 



3C 



] □ 




□ 



CAlU 



D 



00NOUCTOM 



Fig 1-3. Short break conventions. 



EXERCISE: Answer the following questions about the Illustration below and check your 
sponses against those listed at the end of this study unit. 



Line A 




Line 8 



liM Section a-a 



Line t Line G 



1. Which line convention Is located at line A? 

a. Break 

b. Visible 

2. Which line convention Is located at line H? 

a. Break 

b. Hidden 



c. Center 

d, Phanton 



c. Extension 

d. Leader 



1-4 
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3. 



Which line convention Is located at line F? 



a. Section 

b. Visible 



c. 
d. 



Dimension 
Break 



4. 



Which line convention Is located at line G? 



a. Center 

b. Cutting 



c. 
d. 



Hidden 
Leader 



S. 



Which line convention Is located at line C? 



a. Dimension 

b. Extension 



c. 
d. 



Visible 
Break 



Work Unit 1-2. PROJECTIONS AND DRAWINGS 

IDENTIFY. FROM AN ILLUSTRATION. AN ORTHOGRAPHIC PROJECTION. 

IDENTIFY. FROM AN ILLUSTRATION. AN ISOMETRIC DRAWING. 

IDENTIFY. FROM AN ILLUSTRATION. AN OBLIQUE DRAWING. 

When learning to read a construction print, you must develop the ability to visualize 
the object (fig 1-4). This Is done by learning to properly Interpret the various types of 
lines, dimensions, sections, details, symbols, and other media that are used to describe the 
object or parts of an object on a construction print. 



An object can be viewed and therefore drawn from an Infinite number of positions. Some 
views are easier to draw and Interpret than others. It Is comon to present an object on a 
drawing as an orthograhlc projection or as a pictorial drawing. In an orthographic projec- 
tion, the object Is presented as If It were viewed through a transparent drawing plane from an 
Infinite distance (fig 1-S). An orthographic projection Is made by projecting each point on 
the object perpendicular to the drawing plane. A pictorial drawing, such as the perspective 
projection In figure l-5» presents the object as It would appear to the eye. 




Fig 1-4. Visualizing from a print. 



ERIC 



17 



Orthographic projection . Almost all drawings as guides Intended for production or 
construction are drawn By orthographic projection. 

The major advantage of an orthographic projection 1s that 1t shows every part of an ob- 
ject that 1s parallel to the drawing plane In true relative size and position. 

The number of views to be used In projecting a drawing Is governed by the complexity of 
the shape of the drawing. Complex objects are normally drawn showing six views; that Is* both 
ends, front, top, rear, and bottom. Figure 1*6 shows an object placed In a transparent box. 
The projections of the object on the sides of the box are the views seen by looking straight 
at the object through each side, tf the outlines are scribed on each surface and the box 
opened and laid flat, the result Is a six-view, orthographic projection drawing, tt should be 
noted that the rear view nay appear 1n any one of four positions (to the right of the right 
side view, to the left of the left side view, above the to? view, or below the bottom view). 

As a general rule, you will find that most drawings will be presented 1n Ifirep views. 
For a simple object, three views are adequate to completely describe the object when dimen- 
sions are added (fig 1-7), Occasionally, you will see two-view drawings, particularly cylin- 
drical objects. The most common three-view drawing arrangement shows the front, top and right 
side view of an object. 

tn a three-view drawing, the front view shows the most characteristic feature of the 
object. Note In figure 1-7 that the right side or end view Is projected to the right of the 
front. Also notice that all the horizontal outlines of the front view are extended hori- 
zontally to make up the side view and all the vertical outlines of the front view are extended 
vertically to make up the top view. By studying the drawing you should obtain the following 
Information about the object: the shape of the object. Its overall length (2 1/8 Inches), its 
width (1 1/2 fnches), and Us height (1 3/8 Inches). It 1s notched 1 1/8 Inches from the 
right side and 7/8 Inch from the bottom. After having studied each view of the object, you 
should be able to visualize the object as It appears 1n figure 1*8. tf a hole 1s drilled 1n 
the notched portion of the object, the drawing would appear as 1n figure 1-g. The position of 
the hole Is Indicated by hidden lines In the froiit and side views and as a circle 1n the top 
view. The location of the center of the drilled hole Is Indicated by a center line. 
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FI9 1*6* Third angle orthographic projection, 
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F1g 1-7. Three- view drawing* 
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Fig 1-9. Hidden lines In a three-view drawing. 



Isometric drawings . The Isometric drawing Is an easy drawing to be used by the 
beginner who wants to make a three dimensional effect. In an Isometric drawing, all Unas 
that are parallel on the object are also parallel on the drawing. Vertical lines are shown In 
a vertical position, but the lines representing horizontal lines are drawn at an angle of 
300 the horizontal. Also, on an isometric drawing, all the lines which represent the 
horizontal and vertical lines on an object have true length. Since all isometric lines are 
spread equally (120°), the same scale of measure Is used on ttte three visible sides. 
Isometric drawings (fig 1-10) may be dimensioned, and blueprints of these drawings may be used 
for making simple objects. However, Isometric drawings alone cannot be used for complicated 
parts or structures. Isometric drawings may be used as an aid In clarifying the orthographic 
drawings that are the foundation of all construction prints. 
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Fig 1 -10* Isowtric drawing* 



Oblique drawings* In oblique drawings, (fig 1-11), the front face of the object 1s 
drawn in orthographic form, full scale* One or more tides are then added at an angle to the 
front face, either full scale, or foreshortened* Any angle and scale may be used, 

An oblique drawing 1n which the receding or oblique lines are drawn full-scale at 45° 
Is called a cavalier drawing (fig 1-U), The result does not create a realistic appearance, 
but allows the use of one scale for the entire drawing, 

A cabinet drawing 1s an oblique drawing which uses half-scale *easure*ents on the ob* 

Home sides (fig 1-U), These drawings are comonly drawn with the oblique lines at 30° or 

45* to the front plane* The name came Into being because most often these drawings were of 
cabinet work* 



SCALE 



SCALE 




FULL 
SCALE 



FULL 
SCALE 



FULL 
SCALE 




FULL SCALE 




30* OR 49* 



SCALE 



CAVAUER DRAWING CABINET ORAWINO 

Fig I'll, Oblique drawings of a cube, 
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EXERCISE: Answer the following questions and check your responses against those listed at the 
end of this study unit* 

1* As a general rule, most orthographic drawings will be presented 
In views* 



a* three 
b* four 



c* five 
d* six 



2* The illustration below Is an example of a three view 



a. Isometric drafting* 

b* orthographic projection* 



c* trlmetrlc view* 

d* auxiliary projection* 
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3. On an Isometric drawing* all lines are drawn to true scale and the horizontal lines 
are drawn at an angle of to the horizontal. 

a. 60° c. 30° 

b. 45<> d. IS© 

4. The Illustration below Is an example of a(an) 




a. orthographic view. 

b. cabinet drawing. 

5. When the sides are added 
any angle and at 

a. only 8/10 scale. 

b. only 6/10 scale. 



c. dl metric view. 

d. Isometric drawing. 

to the front face of an oblique drawing* they may be at 



c. only 4/10 scale. 

d. any scale. 
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6. The Illustration below Is en example of a(an) 




a. oblique drawing. c, rotation drawing. 

b, perspective view* d, section view* 

Work Unit 1-3. SPECIAL VIEWS 

IDENTIFY, FROM AN ILLUSTRATION, AN AUXILIARY VIEW* 



IDENTIFY, FROM AN ILLUSTRATION, A ROTATION VIEW. 
IDENTIFY, FROM AN ILLUSTRATION, A SECTION VIEW. 
IDENTIFY, FROM AN ILLUSTRATION, A PHANTOM VIEW. 



When complex Objects are Involved, three-view drawings are often not sufficient to con- 
vey all the necessary details. Special views are added to provide additional Information. 
The special views which may be encountered are auxiliary, rotation section, phantom views, 
developments, and exploded views. 

Auxiliary views* If a feature of an object 1s In a plane which 1s not parallel to one 
of the drawing planes, It will not appear 1n true size or shape 1n any of the three normal 
views* The sloping surface of the Object 1n figure 1-12, for example, appears 1n both the top 
and right side views but 1s foreshortened 1n both* In this case, an auxiliary projection Is 
added. The auxiliary view Is Obtained by projecting lines to a drawing plane which 1s par- 
allel to the slanted face. The auxiliary view 1s normally placed alongside a view which shows 
the true length of the edge of the slanted surface as shown 1n figure 1-13* In this case, the 
auxiliary view 1s related to the front view 1n the same way as the top or right side view 1$ 
related to the front view. If the feature to be covered 1n an auxiliary view 1s not 1n a 
plane perpendicular to one of the normal orthographic drawing planes, or 1f there 1s not 
enough room 1n the normal position, the auxiliary view will be placed somewhere else on the 
drawing* In this case, the auxiliary view will usually be labeled as "view A" (or 0, C, etc*) 
with an arrow pointing to the face* Auxiliary views do rat usually show the entire Object as 
seen from the auxiliary view angle; only the surface parallel to the auxiliary drawing plane 
Is covered. Figure 1-14 shows an auxiliary view compared with a right side view of the same 
object. Note that the circles appear as ellipses In the right side view, with the distance 
between centers foreshortened* The auxiliary view only shows the slanted face of the Ob- 
ject, the holes appear 1n true shape, and the distance 1n true length. 
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FI9 1-13. Auxiliary view arrangement. 
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F1g UM. Auxiliary and «1de views compared. 
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Rotation * Occasionally, if no confusion will result from the practice, a separate aux- 
iliary TJew is omitted and a side or top vie* 1s provided. This Is drawn as 1f the object 
were bent to bring the slanted surface parallel to the drawing plane (fig 1-15)* This 1s 
called a rotation, and the fact that 1t has been done will be Indicated 1n some manner on the 
drawing. In figure WIS, for example, the fact that one view 1s higher than the other, plus 
the curvature of the upper center line shows Immediately that the right hand view 1s a 
rotation. 




F1g 1*15. Rotation. 



Sections. Section views are used to give a clear vie* of the Interior or hidden fea- 
tures of the object which normally cannot be clearly observed from conventional outside 
views. A section view 1s obtained by cutting away part of an object to show the shape and 
construction at the cutting plane. The most common position of the cutting plane 1s through 
the longest dimension, or main longitudinal axis and parallel to the front view as shown in 
figure 1-16. The cutting plane may be drawn parallel to any plane of projection 1f 1t shows 
the required features of the object. When section views are drawn, the part that 1s cut by 
the cutting plane 1s marked with closely spaced, parallel (section) lines. The section lines 
Indicate the surfaces which were created by the cutting plane and which do not exist on the 
uncut object. When two or more parts are cut In one view, a different slant or st v le of 
section line 1s used for each part. All rules of projection apply, but hidden lines ;.<*p1ete 
the understanding of the view. Notice how the cutting plane 1s shown on a drawing as 
Illustrated 1n 1 of figure 1-16. The cutting plane in 2 illustrates where the Imaginary cut 
1s made. The object as It would look If It were cut In half 1s shown In 3. The section view 
as 1t would appear on a drawing 1s shown 1n 4. 

Full-sections * When the cutting plane 1s a single continuous plane passing entirely 
through the Object, the resulting view 1s called a full-section, view 1 (fig. 1*17). The cut* 
ting plane 1s usually made straight through on the main axis or center line. 

H it f -sections * The cutting plane will not always be made completely through the ob* 
ject. "ou win notice that 2, figure 1-17 shows a half-section. The cutting plane passes 
only halfway through the object. This 1s common practice for symmetrical objects. In the 
case Illustrated, the top half, 1f sectioned, would be Identical to the bottom half, providing 
no additional Information. The half-section permits both the Internal and external features 
to be shown as well as their relationship to one another. 
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F1g 1-16. Action of the cutting plane. 




ttCTKM *** 




© FULL- SECTIONAL VIEW 



® HALF-SECTtONAL VIEW 



Fig 1-17. Full and U1 f- sectional views. 



Off vat sect M i.. A section view with a cutting plane that changes direction backward 
and forward (zTg^zaiJ". *o show Important features, 1s known as an offset section. The offset 
cuttlni plane 1n figure 1-18 1s arranged to show the hole on the right side, 1n section. The 
sectional view 1s the front view, and the top views show the offset cutting plane line. 
Notice that there 1s no line on the sectlun view at the point where the cutting plane goes 
straight back. 




Fig 1-18. Offset section. 
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Revolved section . To eliminate dewing extra views of rolled shapes, ribs, and similar 
form, a rtvolvtd section Is used. It s a drawing within a drawing, and It clearly describes 
the object's shape at a certain cross-section station or point. The sectional view of the rib 
1n figure 1-19 has been revolved so that you can look at It head-on. 




Fig 1-19. devolved section. 



Removed section , Removed sections are normally used to Illustrate particular parts of 
an object (fig l-zo). They are drawn like the revolved section, except that they are placed 
at one side to bring out Important details. They are often drawn to a larger scale than the 
one used on the view where they are Illustrated. 




Fig 1-20. Removed section. 



Broken-out section. A broken-out section Is a partial section used on an exterior view 
to show ihe Interior detail without drawing a complete full or half section. The limit of the 
broken-out section Is Indicated with an Irregular break line. In figure 1-21, the Inside of 
the fitting Is better 111 st rated because of the broken -out section. 




Fig 1-21. Broken-out section. 
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AUntd section . Look at the front view of the hand wheel 1n figure 1-22 end notice the 
cutting plane 1 ine AA, Uheti e true sectional view might be misleading, parts such as ribs or 
spokes are drawn as 1f they are rotated Into or out of the cutting plane. Notice that the 
spokes 1n the section at A -A are not sectioned, tn some cases, though not 1n this figure, 1f 
the spokes were sectioned, the first Impression would be that the wheel had a solid web rather 
than spokes. 




F1g 1-22. Alined section. 



Phantom views . Phantom views are used to Indicate the alternate position and path of 
notion of parts, repeated details, or the relative position of an absent pert. Figure 1-23 
shows the alternate position of^a part as a phantom view (the part on the left side). 




F1g 1-23. Phantom view. 



EXERCISE: Answer the following questions and check yo<"' responses against those listed at the 
end of this study unit. 

1. A drawing that 1s obtained by projecting lines to a drawing plane which 1s parallel 
to the slanted face 1s known as a (an) 

a. alined section. c. removed section. 

b. phantom view. d. auxiliary view. 
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2. The illustration below 1i an example of a(an) 




a. saetion view. c. phantom view. 

b. broken -out section. d. auxiliary view. 

3. A drawing that 1s drawn as 1f the object were bent to bring the slanted surface 
parallel to the drawing plane 1s called a(an) 

a. rotation view. c. alined view. 

b. offset section. d. removed section. 

4. The Illustration below is an example of a(an) 




a. exploded view. c. phantom cut. 

b. offset section. d. rotation view. 

5. Which view 1s obtained by cutting away part of an object to show the shape end con- 
struction at the cutting plane? 

a. Auxiliary c. Phantom 

b. Rotation d. Section 
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6. The Illustration below Is en example of a (an) 




a. section view. c. rotation view. 

b. phantom view. d. auxiliary view. 

7. Which view Is used to Indicate the alternate position and path of motion parts? 

a. Nixlllary c. Phantom 

b. Rotation d. Section 

8. The Illustration below Is an example of a(an) 




a. auxiliary projection, 

b. phantom view. 



Work Unit 1-4. TYPES OF PRINTS 

NAME THE THREE TYPES OF PRINTS. 

Drawings are normally classified as original drawings, Intermediate or reproducible*, 
and prints. The original drawing Is the one produced by the draftsman. An Intermediate one 
Is a copy of the original which is used to make prints. An Intermediate drawing Is used to 
avoid the risk of damaging the original or because the original Is not suitable for the typt 
of reproduction process used to make prints. However, prints may also be made directly from 
the original without using en Intermediate drawing. A print Is a working copy used on the Job. 

Many processes are used to make prints from originals or Intermediates. They can be 
classified as either negative or positive contact processes or optical processes. Contact 
processes require a transparent or translucent original. Optical copies can be made from 
opaque originals. Contact processes are normally used In construction work. Optical copies 
are usually more expensive and Introduce more distortion. 

Negative Contact Processes . 

Blueprints . A blueprint Is made by placing a tracing (transparent or translucent or- 
Iglnal) In contact with a sensltlted paper and exposing the paper through the tracing. Uhen 
the paper Is developed, th* unexposed portions where the light Is blocked by lines on the or- 
iginal remain white, while the exposed portions turn dark blue. This produces a print with 
white lines on a blue background. Blueprints, In general, have better contrast than other 
conwionly used processes of comparable cost, but the wet developing process causes some distor- 
tion, and marking the prints Is difficult. 
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c. alined section. 

d. development view. 



Brownprints . The brown Print Process {often called Van Dyke) Is similar to the hlue- 
Prlnt Process except that the paper 1s transparent and exposed areas turn brown when de- 
veloped* This yields transparent lines on a brown background. Brownprints are frequently 
used as Intermediate copy which will Produce a Print that has blue lines on a white background 
and It 1s called a white Print. 

Positive Contact Processes. 

Ogalld Prints . The ozalld process Is a contact process like blueprinting but the un- 
exposed areas or t'ne sensitized paper turn blue when developed In ammonia vapor producing blue 
lines on a white background. Ozalld Prints are also called bluellne prints. Also available 
Is paper which yields black lines (called blackllne Prints). The development In this process 
Is dry and causes less distortion than the blueprint Process* but the contrast usually 1s not 
as good. 

Note: There are machines available which Produce ozalld-process prints but which pro- 
ject and reduce the Image optically Instead of by contact-Printing. Prints pro- 
duced by this process will usually be marked "Reduced Size Print-Do Not Scale." 

Brown! Ine prints . Brow mine Prints have the same function In the ozalld Process as the 
brownprints have in the blueprint process. They Produce brown lines on a transparent 
background and are often used as an Intermediate for making bluellne prints. Brownllne 
prints are often called sePla Intermediates. 

Special materials. There are materials available for use with the ozalld Process which 
Produce a large variety of results* Including many colored lines on white paper or colored 
lines on a clear Plastic background. 

Optical Processes. 

Electrostatic . An electrostatic copier (xerox machine for example) projects an Image 
of the original on paper and then causes an electrostatic charge to be deposited where the Im- 
age of a line occurs. A black Powdered "Ink" Is then applied to the Paper and adheres where 
the electrostatic charge occurs. The Image Is then fused to the Paper. This Process produces 
a dark gray Image on a white background. The amount of distortion depends on the type and 
quality of the optical system which Projects the Image on the copy paper. 

Photostat. The Photostat Process Is a Photographic process which uses a special camera 
and film, rue film Is opaque Paper Instead of transparent film as In ordinary photography. 
Since the negative Is opaque and cannot be viewed from the back* the camera Is designed to 
Produce an erect Image Instead of a reversed Image as with ordinary cameras. The Photostat 
Process produces white lines on a black background (negative Photostat) which can then be re- 
photographed to Produce a black Image on a white background (positive Photostat). The Image 
can be enlarged or reduced In the photostat Process, usually to 1/2 or 2 times original size 
In each stage. 

Microfilm . For economy of storage space and for Insurance against destruction of the 
original* many drawings are photographically copied on microfilm. When a drawing Is no longer 
In frequent use* the original Is often disposed of and only the microfilm copy Is retained. 
Equipment Is available for viewing microfilm copies (similar to a slide viewer) and for making 
Prints directly from microfilm copies. Since the Image must go through the original optical 
reduction* developing of the microfilm* enlargement* and the final print process* the chance 
of producing a distorted copy Is high. 

EXERCISE: Answer the foliating questions and check your responses against those listed at the 
end of this study unit. 

1. Which Process Is used to make blueprints and brownprints? 

2. What process Is used to nake brown line and ozalld frrlnts? 



3. What process Is used to make electrostatic* Photostat* and microfilm Prints? 
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4. What are the three processes used to make prints from originals or Intermediates? 

a. 

b. 

c. 



Work Unit 1-5. HANDLING PRINTS 

DESCRIBE THE CORRECT WAV TO FOLO A PRINT. 

A completed drawing represents too much time and effort to be treated casually. It 1s 
a valuable record; honco 1t must be preserved with care. If an original drawing were to be 
usod on the Job and passed from man to man, 1t would soon become worn and too dirty to be 
read. For this reason, working drawings used on the Job are almost always reproductions of 
original drawings. 

A little time spent 1n carefully folding and filing prints at the start will prevent a 
lot of inconvenience later on. The method of folding. depends on the facilities available for 
storage. Some filing equipment commonly used 1s shown in figure 1-24. When manufactured 
filing equipment 1s not avallablo 1n the field, storage facilities should be constructed. 
Prints should be folded so the drawing number 1s visible when the print 1s filed. If storage 
space 1s available to accomodate rolls, prints over 40 Inches long are usually rolled Instead 
of folded. Original drawings or Intermediates used for contact process reproduction should 
never be folded; the creases will prevent close contact with the copy paper. 

When using prints on the Job, avoid long exposure to direct sunlight or the prints will 
fade. If 1t 1s necessary to mark a print, be neat and use a colored pencil. A red pencil 1s 
normally used to show additions, and a yellow pencil 1s used to Indicate deletions. After us- 
ing a print, refold 1t carefully to avoid adding unnecessary creases. 
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ROLLING STAND FILE FLAT FILE 

F1g 1-24. Print and drawing storage. 



EXERCISE: Answer the following questions and check your responses against those listed at the 
end of this study unit. 

1. How are prints over 40 Inches long stored or filed? 



2. How are prints under 40 Inches stored or filed? 



i* When prints are filed, they should be folded so the 
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Work Unit 1-6. PARTS OF A PRINT 

NAME THE FOUR PARTS THAT MAY BE FOUND ON A PRINT. 

A drawing not only provides Information about the size and shape of the object being 
represented but also provides Information that enables the drawing to be Identified, pro- 
cessed, and filed methodically. The systematic arrangement of the drawing sheet to provide a 
consistent location for this Information 1s known as the format of a drawing. Sizes and for- 
mats for military drawings are arranged 1n accordance with certain standards. 

Military drawings are prepared In standard sizes, designated by letters. These sizes 
are listed 1n table 1-1. Roll size drawings are normally prepared with an extra 4-1nch margin 
for protection, If possible, without exceeding the U4-1nch length Unit. Complete details on 
military drawings may be found 1n MlL-STp-lOOA. 

Table 1-1. Finished format sizes (Inches) 



size 


HCtftHT 


LENGTH 


MAJtQIS 


Flit&to* 


A 


8V> 


a 


.254,38* 


A 


U 




.254,3ft* 


e 








* 


a 


17 


.38 


C 


17 


22 


50 


D 


22 


34 


.60 


E 


U 


44 


.50 


f 


2ft 


40 


.60 


Roll Site* 


G 


11 


43 to 144 


.38 


H 


2ft 


4ft to 144 


.60 


J 


34 


41 to 144 


.60 


K 


40 


4ft to 144 


SO 


*Kot imamtil imn 




**** a*i«tm 





Title block . A typical title block as Illustrated In figure 1-2$, shows the name and 
address ot the preparing agency (A), the title of the drawing (B). the drafting record (C). 
authentication and date (0), the scale and specification number (E), and the drawing number 
and sheet number for multiple-sheet drawings (F). 
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Each drawing 1i Identified by a drawing number, which appear* In * number block. It 
nay be shown 1n other pieces also; for example, near the top border line, 1n the upper corner, 
or on the reverie tide at both ends so that 1t will be visible when a drawing 1s rolled up. 
The purpose of numbering a drawing 1s to permit Hs Identification quickly, tf a drawing has 
more than one sheet end each sheet has the same numbnr, this Information 1s Included 1n the 
number block 1nd1cet1ng the sheet number and the number of sheets 1n the series. When using 
cnnstructfon drawings, always check to be sure that all necessary sheets are on hand. Some 
multiple-sheet construction drawings have a "schedule of drawings' near the title block which 
lists the contents of each sheet. 



1n figure 1*26. If the same scale 1s not used on all parts of a drawing, the scale block may 
be marked "as noted" or left blank, and the scale noted underneath each part of the drawing, 
tf graphic scales are used, several scales may be shown with numbers (fig 1-26) and the ap- 
propriate scale number noted alongside each part of the drawing. When you read drawings, al- 
ways follow the dimensions specified on the drawing first, and use the scale on the drawing 
where dimensions are not given. Do not measure with an architect's or engineer's scale 
directly on a print, since the print may be enlarged or reduced or the paper may shrink during 
the copying process. 

The spec1f1cat1nn number Indicates the specification the draftsman followed for assis- 
tance 1n Interpreting the drawing. 
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P1g 1-25. Typical title block. 
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SCALE NO. I SCALE NO. 2 

Off * * 




SCALE NO. 3 

* * o r r r r 



SCALE NO* 
GRAPHIC SCALES 

Fig 1-26. Graphic scales. 

Bill of materials. A special block on the drawing may contain a list of the pieces of 
stock or standard parts necessary to construct the object on the drawing, and the quantity of 
each Itm required. This list may also be called a list of materials, schedule of equipment, 
or parts list. If several sheets are required for a particular object, the bill 6f materials 
may appear on a separate sheet(s). 

Revision block. Spwe Is always left on a drawing to list revisions as they are made. 
The revision block will show the revision symbol. A, B, C, etc. consecutively as encountered, 
a brief description of the revision, the revision date and supervisor's approval, and some- 
times the 2 one on the drawing where the revision was made. If more than one copy of a drawing 
Is available, the revision block should be checked to find the drawing with the latest 
revision. 

Notes and specifications . Notations explaining construction methods or specifying 
materials wmcn are not indicated by symbols are called specifications. The notes may list 
allowable substitutions, special provisions for certain locations, additional reference ma- 
terial, and so forth. The notes must. always be read before beginning construction. 

EXERCISE; Answer the following questions and check your responses against those listed at the 
end of this study unit. 

1. In which part of a drawing will you find the title of the drawing, the drafting re- 
cord, and the scale used? 



2. What part of the drawing will list pieces of stock or standard parts necessary In 
the construction of an object? 



3. Where will revisions be listed on a drawing? 



4. Notations explaining construction methods or specifying materials which are not In- 
dicated by symbols will be found In the . 

5. Name the four parts (.hat may be found In a print. 



d. 
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Wbrk Unit 1-7. MILITARY DRAWINGS 



NAME THE TWO CLASSIFICATIONS OF MILITARY DRAWINGS. 

Military drawings are classified as construction or production drawings depending on 
the method of manufacture of the object or assembly represented on the drawing or set of draw- 
ings. The format of each type 1s arranged differently, although sheet and margin sizes are 
common to both. 

Construction drawings . Construction drawings are drawings developed to Illustrate the 
design or structures or other con struct 1 cms and the services, utilities, approaches, or any 
other features Involved. Maps (except those with construction drawings), reports, sketches, 
presentation drawings, or renderings are not considered to be construction drawings within the 
meaning of this standard. 

Production drawings . Production drawings describe equipment or articles that are suit- 
able for production In quantity. The same basic Information Is normally Included on a produc- 
tion drawing format as on a construction drawing format although the arrangement Is different. 

EXERCISE: Answer the following questions and check your responses against those listed at the 
end of this study unit. 

1. Drawings developed to Illustrate the design of structures or other constructions 
are known as . 



2. Drawings that describe equipment or articles that are suitable for quantity produc- 
tion are called . 



3. What are the two classifications of military drawings? 

a. 



b. 



Work Unit U8. INTERPRETATION OF DRAWINGS 

IDENTIFY THE SAME POINT OR LINE ON DIFFERENT VIEWS OF THE SAME OBJECT* 

The objects used for Illustrations thus far have been simple, and Interpretation of the 
drawings nearly obvious. To Interpret more complex or Irregular drawings may require more 
effort. The principles Introduced here, along with the conventions peculiar to certain fields 
which will be discussed 1n the following study units, will enable you to Interpret any 
properly prepared drawing. The orthographic projection principles are fundamental to all 
fields, and a thorough understanding of these principles Is necessary If you are to read any 
type of physical prints. 

The fundamental step 1n Interpreting a drawing Is relating the different views. If you 
pick a point on a front view, the same point on the right side view will be directly to the 
right of 1t. Similarly, the same point on the top view will be directly above the point on 
the front view. These relationships are Illustrated 1n 1 of figure 1-27, by the horizontal 
and vertical datum lines between the views. The same relationship exists between the top and 
right side views but Is not obvious because they are not hinged together. If the outside 
edges of both views are extended horizontally or vertically until they cross, as In 2 of 
figure 1-27, and a line Is dram connecting these points of Intersection, the relationship can 
be seen. The line connecting the points of Intersection will be at a 46° angle with the 
horizontal. All other points In the views can be related by bending their project line at 
this 46° line. If the same point appears on three views, the three occurrences will be 
related as shown by point 1 1n part Z of figure U27. Oh complex drawings, 1t 1s often 
helpful to draw this 45* line to be sure you are looking at the same point on all three 
views when Interpreting the drawing. 
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F1g 1*27. Relationships In orthographic projection. 



Figure 1*28 1s a three-view drawing of an object, along with an Isometric outline of a 
box with the same overall dimensions of the object. Trace the Isometric outline and points on 
a separate piece of paper and sketch 1n the details as you read the paragraph. This will help 
you learn to visualize the object as you Interpret a construction print. Looking at the right 
hand side of the front view, and the corresponding parts of the top and side views, Interpre- 
tation of the part of the isometric diagram that has been completed should be apparent. Hate 
the point marked "a" on the top view. From the projection Indicated 1t must be the same as 
the point marked "a" on the right side view. Projecting these two points to the front view, 
you will see that the point marked "a" on all three views 1s the same point and 1t 1s located 
at V on the Isometric diagram. Hext, look at the line M a h" on the front view. Point "h" 
on the front view may correspond to point "g H or point "f on the top view, but there 1s no 
line from "a" to "f M on the top view. Line "a, h" therefore, must correspond to line M a g, M 
and transferring points to the right side view to line "a e." On the Isometric view, this 



corresponds to the line from "a" to 



which can now be drawn on the isometric view. Line 



"a b" on the front view must correspond to line "a C on the top view, and to line "a d* on 
the right side view. This translates as a line from "a" to *q" on the Isometric view. At 
this stage, 1t 1s evident that line "e 1" {right side view) 1s the same as line "h J* {front 
view), and a line has been drawn from V to V on the Isometric view. Similarly, line N f C 
(top) 1s the same as line "h b" {front), and a line has been drawn from V to V on the 
Isometric view, line M c g" {top) may correspond to either "h b" or M J a" {front), but not to 
"h a, M which has already been established. If "c g" corresponds to "j a", 1t would also have 
to correspond to M 1 a" 1n the right side view, because point "a" has been established and "c 
g" does not project to "1 a" 1n the right side view. Therefore, "c g" corresponds to "h b M 1n 
the front view and to "e d H 1n the right side view. Line "c g" must correspond to a line from 
•V to V on the Isometric view. All that remains 1s to complete the Isometric view with the 
only possible lines which do not contradict one or more of the three views; lines from V to 
"a", from "a" to V, and from M r M to V produce an Isometric which should look like figure 
1-29. 
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EXERCISE: Answer the following questions about the Illustration below. Check your responses 
against those listed at the end of this study unit* 



1. Which surface on the Isometric drawing 1s represented by surface L on the front 
view? 

2. Which surface on the Isometric drawing 1s represented by surface P on the front 
view? 



3. Which line on the Isometric view Is represented by line Q on the right side view? 



4. Which Hne on the top view represents line F on t*e Isometric view? 



SUMMARY REVIEW 

in the preceding work units you have been Introduced to the principles and methods used 
In the Interpretation of construction prints. You can now Identify Hne conventions, projec- 
tions, and special views. You can name the three types of prints used and the four parts that 
make them up. When asked, you can describe the correct way to fold a print so that the draw- 
ing number 1s visible. You can also name the two classifications of military drawings. 
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Anwers to Study Unit #1 Exercises 
Uork Unit 1-1. 

1 . d. Phantom 

2. a. Breek 

3. b. Visible 

4. c. Hidden 

5. a. 01neni1on 

Uork Unit 1-2. 

1 . a. three 

2. b. orthographic Projection. 

3. c. 30<> 

4. d. liometr1c drawing 

5. d. any tcale 

6. a. oblique drawing. 

Uork Unit 1-3. 

t. d. auxiliary view. 

2. d. auxiliary view. 

3. a. rotation view. 

4. d. rotation view. 

5. d. Section 

6. a. taction view. 

7. c. Phantom 

6. b. Phantom view 

Uork Unit 1-4. 

1. Negative contact 

2. Positive contact 

3. Optical 

4. a. Negative contact 

b. Positive contact 

c. Optical 

Uork Unit 1-5. 

1. Usually rolled 

2. Folded 

3. drawing number 1s visible 
Uork Unit 1-6. 

1. Title block 

2. B111 of mterlals 

3. Revisions block 

4. notes and specifications. 

5. a. Title block 

b. B111 of materials 

c. Revision block 

d. Notes and specifications 

Uork Unit 1-7. 

1. construction drawings. 

2. production drawings. 

3. a. Construction 
b. Production 

Uork Unit 1-8. 

1. B 

2. 0 



STUDY UNIT 2 



PLANS AND ORAM I KG S 

STUOY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUOY UNIT, YOU WILL BE 
ABLE TO IDENTIFY SYMBOLS AND ABBREVIATIONS THAT ARE USEO IN PLOT, FOUNDATION, 
FLOOR, AND ELEVATION PLANS AND DRAWINGS. YOU WILL ALSO BE ABLE TO REAO PLOT PLANS, 
FLOOR PLANS, AND ELEVATION ORAWINGS. 

Working drawings plus specifications are the principal sources of Information for 
supervisors and technicians responsible for the actual work of contructlon. The construction 
working drawing presents a complete graphic description of the structure to be erected, the 
construction site, the materials to be used, and the construction method to be followed. Most 
construction drawings consist of orthographic views. A set of working drawings Includes both 
general and detail drawings. General drawings consist of plans and elevations, while detail 
drawings comprise sections and detail /lews. 

Section I. PLOT PLAN 

The plot plan will normally be shown on the first sheet of a set of construction prints. The 
plot plan shows, as necessary, the property lines and locations, contours and profiles, exist* 
1ng and new utilities, sewer and waterllnes, building lines, location of structures to be con- 
structed, existing structures, approaches, finished grades, and other pertinent data. 

Work Unit 2-1. CONTOUR LINES 

I0ENTIFY, USING A PLOT PLAN, THE FINISH GRAOE AT ANY POINT. 

When used with a plot plan, elevation 1s the height of any point on the lot measured 
from a ground point. Do not confuse the term elevation on a plot plan with an elevation 
drawing. An elevation drawing mesns the side view of a building or structure. Elevations are 
normally given for the more prominent points on the plot plan. For example, sidewalks, drive- 
ways, or finished levels of a building. Elevation 1s usually measured 1n feet and decimal 
feet rather than in feet and Inches. Most elevations are measured from a reference point used 
1n that area. The most common reference points used are: Mean sea level, mean lake level, or 
a datum point which has been established by the local town, dty, county or state. 

Contour lines are lines drawn on a plot plan to Indicate the elevation of the earth's 
surface. All points on a contour have the same elevation. They may be one, two, five, or ten 
feet apart. Each contour line has an assigned value (elevation) and lies at a definite Inter- 
val above and below other contour lines. Contour lines are the most accurate method of show- 
ing elevations on a plot plan. To better Illustrate this, the figure M represents an 
Imaginary hill 1n the middle of the ocean, the shore line would be the base or zero contour, 
because 1t 1s at sea level (0' elevation), 




ig 2*1. Side view of contot* lines. 

If the sea should rise 10 feet, It would leave a high-water mark like the 10-foot contour 
line. Similarly, the successive rises above zero elevation (sea level) would leave hlgtwwater 
marks or rings around the hill, like contour lines. Figure 2-2 gives an oblique view of the 
same hill. When viewed from directly above, the Mil and the contour lines would appear as 1n 
figure 2*3. This Is the viewpoint of a map or plot plan taken from directly above. When the 
picture of the hill 1s removed (fig 2-4), the Mil 1s represented by contours alone. 
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F1g 2-2, Oblique view of contour lines. 




F1g 2-3. Top view of contour lines. 




Fig 2-4, Hill shown on a map by contours. 
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Contour lines on a map are continuous and they always Join together* A plot plan 
shows only a small part of an area; therefore the lines do not always Join* 



Figure 2-5* Illustrates the relationship of contour lines* The ccitour Interval 1n 
figure 2-5 1s SO feet; however* on plot plans the Interval will normally be one foot* The 
smaller the contour Interval* the more detailed the view on the plan* As the slope of the 
Mil becomes steeper* the lines run closer together* The farther apart the lines are, the 
gentler the slope* 



Spot elevation * Points on a plot plan where the elevation 1s Indicated by numbers 1s 
known as spot elevation* It 1s printed on or adjacent to an Important feature* On a plot 
p1an f this elevation nucrtber will be marked by a cross (+112, +12ti« etc)* 

grade* The contour lines on a plot plan help the builder to visualize the slope of a 
lot. When the lot 1s not suited for building, the slope must be changed by moving earth from 
the high points to the low areas. Uhen you do this, you change the natural grade (NG) to a 
finished grade (FG)* The natural grade 1s usually shown by a dash line, and the finished 
grade normally will be shown by a solid line* Usually* the natural grade and the finished 
grade contour lines will appear on a plot plan 1f the grade has been altered* 





F1g 2-5* How contour lines help to analyze terrain* 
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EXERCISE: Answer the following items about the Illustration below and check your answers 
against those at the end of the study unit. 




1* The finished grade at the northwest comer of the house 1s feet. 

2. The finished grade at the southwest corner of the property 1s feet. 

3. Hnat Is the finished grade at the north end of the driveway? 



Work Unit 2-2. LOCATING FACILITIES 

IDENTIFY, FROM A PLOT PLAN AND OBJECT OR FACILITY. 

As stated at the beginning of this section, the plot plan will show, as needed, the 
property lines and locations, new and existing utilities, sewer and water lines, and building 
lines. Figure 2-6 shows a typical plot plan without the contour lines or spot elevations. 
The plan Is oriented by a north pointing arrow to Indicate site north (not Magnetic north). 




F1g«2*6. Typical plot plan* 



Property lines. Property lines or Jot lines are normally shorn bj long lines separ- 
ated by dashes or dots- The draftsMn usually will Indicate 1n the legend if something other 
than these marks are used. Oh some plot plans the comers will be given In degrees because 
some lots will have three, five* six, or more sides. Property lines and corners must be 
accurate so that the buildings can bp correctly located wlthth the site. 

location of buildings and facilities. Buildings or other facilities are located In 
relation to the property lines or to some other prominent feature such as a road. The dls* 
tances between principal details and the property lines are furnished. All distances 
Indicated in a plan view of the site express a horizontal measurement between two points and 
do not take Into consideration terrain Irregularities. The size of the proposed facility or 
building as well as the distance of the object from the property line 1s shown* In figure 
2*6 one corner of the house 1s located 44 feet from the walk and the other corner 1s located 
24 feet from the walk. The curb 1s 25 feet from the center line of the street* ami there are 
8 feet from the curb to the house side of the walk. You may need several dimensions to locate 
a building If the building 1s set at an odd angle to the property. 

Sidewalks and roadways . Both existing and new approaches to the facilities will be 
shown on the plot plan. The position and sl2e$ of the approach will normally be given. The 
existing roads and highways usually will be located by their centerllnes. In figure 2-6 the 
walkway is 24 feet from the front of the building on the plan. 

location of existing and new utilities. The plot plan will show the location and the 
types of existing and new facilities, tm symbols for utilities normally are dash- lines and a 
"W for water* dash-line and "G" for gas, dash-line and m $ m for sewer , and dash- line and *f* 
for electricity. However * not all architects use the same symbols; .therefore, the architect 
will usually Include these symbols In the legend. Figure 2*6 shows different utility *vmbo1s 
than those previously stated^ However, the symbols used are the same as those shown 1n the 
legend; dash- line 1 for water, dash-line 11 for sewer* and dashed line 111 for gas. If there 
1$ any doubt about where the utilities are to be placed, the architect should be consulted. 
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EXERCISE: AntMr the following Items about the Illustration below. Check your answers with 
those at the back of the study unit* 



JBbSL 



n 



**** 



r 



fiLOTPUpJ 
(Mi; 



1. What Is the distance between the garage and the west property line? 



2, The patio Is located how many feet from the north property line? 



3* What 1$ the distance between the house and the center line of Vernon Piece? 



4. What Is the length of the north property line? 

$* What Is the width of the concrete walk leading to the house?, 
6, The street walk Is located how many feet from the garage? 



Section 11. FOUNDATION PLAN 

A foundation plan Is a plan view of a structure projected on a horizontal plane which 
Is achieved by looking down (1n Imagination, of course) from the top of the structure to be 
built to the foundations* The foundation plan will show the plan view* A foundation plan 
will normally give all the Information needed to build the foundation of the structure* 
Foundations vary according to their Intended use and the type of material to be used • The 
material may be cut stone* rock, brick* concrete, tile or wood, depending upon the weight 
which the foundation Is expected to support* Foundations may be classified as wall or column 
(pier) foundations* 
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Work Unit 2-3. COLUMN FOUNDATIONS 



IDENTIFY, FROM A FOUNDATION PLAN, A COLUMN FOUNDATION* 

Footings * The footings are the base of the foundation and transmit the superimposed 
load to the soil* The type and size of footings should be suitable to the soil condition* In 
cold climates the footings should be Implanted far enough below ground level to be protected 
from frost action* Local codes usually establish this depth, which usually 1s four feet or 
more In northern sections of the United States* 

Poured concrete footings are more dependable than those of other materials and are re- 
commended whe; used 1n house foundations* Where fill has been used, the foundation should ex- 
tend below the fill into the undisturbed earth* In areas where adobe soil 1s prevalent or 
where soil moisture may cause shrinkage, the Irregular settlement of the foundation and of the 
building 1t supports may occur* 

Column footings* Footings for the columns (fig 2-7) should be square and should 
include a pedestal on which the member will bear* A protruding steel pin 1s ordinarily %et 1n 
the pedestal to anchor a wood post* Bolts for the bottom plate of steel posts are usually set 
when the pedestal Is poured* At other times, steel posts are set directly on the footing and 
the concrete floor is poured around them* 

Footings vary 1n size depending on the allowable soil pressure and the spacing of the 
columns* Corrwon sizes are 24 by 24 by 12 Inches, and 30 by 30 by 12 Inches- The pedestal 1s 
sometimes poured after the footing* The minimum height should be about 3 Inches above the 
finished basement floor and 12 Inches above finish grade In crawl-space areas* 




F1g 2-7* Column footing* 

Column foundations * Column, post, or pier foundations save time and Tabor* They may 
be constructed of masonry, steel, or wood* The columns are spaced according to the weight to 
be carried* In most cases, the spacing Is from 6 to 10 feet* Figure 2-6 shows some of the 
different types of columns with different types of footing* Wood columns are used 1n most 
cases since they are Installed with the least time and labor* When wood columns are 3 feet or 
more above the ground* braces are necessary (fig 2-9)* 





Fig 2-9. Braced columns. 



Footings are located by dlstences between ctntarllnts and distances from reference to 
property Unas. Figure 2-10 shows a typical column foundation plan where footings art used; 
tht conditions for 20- and 60-foot spans art shown. You can see that the spacing of tht 
footings along tht 120-foot spans Is tht sams for both conditions. Tht footing details noted 
In A2 and B2 on figure 2-10, are shown In figure Ml. Note that the footing details Indicate 
the sl2e of the various members. In some cases, tht lengths art given, while In others the 
bill of materials accompanying the print specifies tht required lengths of the various 
atmbers. Detail A2 thews the type of footing used for the 60-foot span and detail B2 the type 
of footing used for the 20-foot span. You can see that the heavier footing construction 
Includes diagonal bracing (detail A2» side elevation), whereas the footing shown In detail 02 
uses scabs only. Note that the height of the footing Is marked "varies", which means that the 
height depends upon the ground elevation. 
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Fig 2-10* Column foundation plan. 
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F1g 2*11, Footing details* 

ISCt Answer the following Items and check your answers with those listed at the end of 
the study unit, 

1, Column foundations will save both time and 



2, Which type of material Is generally used to save time and labor when Installing a 
column foundation? 



3, The illustration below Is a 



foundation plan. 
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IDENTIFY* FROM A FOUNDATION PLAN, A WALL FOUNDATION. 



Wall footings , ttell designed wall footings are Important 1n preventing settling or 
cracks In the wail/ One method for determining the size, which 1s often used with most normal 
soils, 1s based on the proposed nail thickness. The footing thickness or depth should be 
equal to the wall thickness (fig 2*12). Footings should project beyond each side of the wall 
one-half of the slie of the wall thickness. This 1s a general rule, of course, as the footing 
bearing area should be designed In relation to the load capacity of the soil. Local 
regulations often relate to these needs* This also applies to column and fireplace footings. 

If the soil 1s of low load-bearing capacity, wider reinforced footings may be required. 

A few rules that apply to footing design and construction are; 

a. Footings must be at least 6 Inches thick; 8 Inches or more are 
preferable* 

b. If footing excavation Is too deep, fill 1t with concrete - never replace fill* 

c* Use form boards for footings where soil conditions prevent sharply cut 
trenches* 

d* Place footings below frostllne* 

e. Reinforce footings with steel rods where they cross pipe trenches. 

f. Use key slot for better resistance to water entry at wall location. 

g. In freezing weather, cover with straw or heat the area. 




Fig 2*12. Typical concrete wall footing. 

Mall foundations* Mall foundations are solidly built all through their length when 
they are to support neavy loads or when the earth where they are built has low supporting 
strength. These walls may be made of concrete, rock, brick, or cut stone, with a footing at 
the bottom (fig 2-13). Because of the time, labor, and material required to build this type 
of foundation, 1t will be used In the theater of operation only when other types cannot be 
used. 
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Fig 2-13* Types of wall foundations* 

Reading the foundation Plan* The various plan views of the foundation will furnish a 
lot of inforwHion wax is needed in the construction of a building* In the plan views of a 
foundation* tm footing width 1s designated by dash-Hnes and the wall width by an unbroken 
line* Figure 2-14 shows that the main foundation will be an 8- Inch concrete block wall 
measuring 28 feet lengthwise and 22 feet crosswise* The lower portion of each lengthwise 
section wall will be 12 Inches thick to provide a concrete ledge 4 Inches wide for the support 
of the first floor joist ends* 

A girder running through the center of the building will be supported at either end by 
two 4-1 nch x l2-1nch concrete "pilasters" which will butt against the end foundation walls* 
Intermediate support for the girder will be provided by two I2~1nch x l2-1nch concrete "piers" 
(column)* each supported on 18-1 nch x 18-Inch spread footings* 10 Inches deep* The dash-Hnes 
around the foundation walls Indicate that these walls also rest on spread footings; those for 
the side walls will be 20 Inches wide, those for the end walls 16 Inches wide* 
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Fig 2-14* Typical wall foundation plan* 
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EttRCISE: Answer the following items and check your answers with those listed at the end of 
the study unit. 

1. Wall foundation footing thickness should be equal to the , 



2. Which type of foundation should not be used *n the theater of operations? 



3. Which type of foundation plan Is shown in the Illustration below? 
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Section 111. FLOOR PLANS 

A floor plan Is a cross -sectional view of a building. The horizontal cut crosses all 
openings regardless of their height from the floor. The development of a floor plan Is shown 
In figure 2-15. Note that a floor plan shows the outside shape of the building; tne arrange- 
ment, size, and shape of the rooms; the type of materials; and the length, thickness, and 
character of the building waHs at a particular floor, A floor plan also Includes the type, 
width, and location of the doors and windows; the types and locations of utility installa- 
tions; and the location of stairways* 
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PERSPECTIVE VIEW Of A 
TYPICAL T.O. BUILOlNO 
SHOWING CUTTING 
PLANE WXYZ 



PREVIOUS PERSPECTIVE VIEW AT 
CUTTING PLANE WXYZ 
TOP REMOVED 



OEVELOPEO FLOOR PLAN 
WXYZ 



PUN DEVELOPMENT TYPICAL T.O. BUILOINO 



Fig 2-16. Floor plan development. 

Work Unit 2-6. FLOOR PLAN SYMBOLS 

IDENTIFY, FROM ILLUSTRATIONS, ANY FIVE FLOOR PLAN SYMBOLS* 

Floor plan symbol: . Architecture! symbols on the construction plans are used to 
1nd1cate~ine type and location of doors, windows, and many other features. The symbols shown 
1n this work unit are used to represent the different materials, doors, windows, and building 
parts that will normally be found on floor plans. To read the v.rlous floor plans, the 
builder must be able to recognize the different symbols and he must also know how several 
types of material- can be used In the same wall. 

The architects usually do their best to follow all the accepted standards In repre- 
senting materials, equipment, and parts of buildings. There may be occasions when more than* 
one symbol could be used. If this happens, the architect will note the symbol and what It 
represents 1n a legend on the plan. The American National Standards Institute (ANSI) works 
with other trade groups and associations to try to standardize the procedures and symbols used 
1n the construction field. 

Material symbols . Material symbols show the type of material used In the structure. 
Figure 2-io illustrates the ones which are used for the more common types of materials found 
on a floor plan. The symbol selected will normally represent the material In some way 
whenever possible; however, It Is not always possible to use a common characteristic of the 
material for symbol. The bu'lder should know all the symbols of the materials to be able to 
read a construction print, and should always check Its meaning If he has any doubt. Figure 
2-17 Illustrates the symbols of materials that are most often used In combinations. 
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BRICK 



CONCRETE 



CONCRETE 
BLOCK 



COMMON PACE 



FIRE BRICK ON 
COMMON 



STONE 



WOOD 





FAri.m 
TtU 



PLASTER 



QtAfl 



OAS* SUCK 




noon Tin 




Ufcfli 4 PtMTUI «H MICA 



F1g 2-16, Typical material symbols. 
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F1g 2-17. Material symbols used In combination. 



Windows and doors. Windows and doors are represented by symbols on a floor plan and 
often the symbol is accompanied by either a number or a letter which refers to a particular 
window or door on the appropriate schedule. The schedule consequently will give various 
Information such as the size, material, and the type of door or window. 
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Figure 2-18 shwws both the plan view and the elevation view for five of the most 
typical windows set 1n a wood frame wall. The elevation view 1s Included to show the rela- 
tionship between the tv> views. The dash-Hnes on the awning and casement windows point to 
the side where the w1nii>w 1s hinged. As an example the casement window 1s hinged at the sides 
and swings out from the middle. 



ELEVATION 
VIEWS 





PLAN 

view 



JALOUSIE 
WINDOW 



HORIZONTAL 
SLIDING WINDOW 



POINTS TO 
MNGEDSIDt 



SUVATION 
VIEWS 



PLAN 
VIEWS 




AWNING 
WINDOW 



DOUBLE HUNG 
WINDOW 



OUT SWINGING 
CASEMENT WINDOW 



F1g 2-16. Typical window symbols. 

On floor plans, a door 1s normally shown as a line* It can slide Into the wall or 1t 
can swing out from the wall. To show the direction of the swing for a hinged door, the archi- 
tect will dr.iw an arch showing the sweep of the outer edge of the door. Plan views of the 
most typical doors used are shown 1n figure 2-19. 
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SNOW DOOR. f— T >— j DOUBLE DOOH. 

OPENING DJ 1 P ' OPENING 04 




H1KOLE BOOR, A I DOUBLE DOOR, 

OPENDW OUT f— Cr— 1 OPE NINO OUT 



BKOLE DOOA* I \ DOUBLE DOOR. 

interior i— I 1 * interior 



DOUBiE-ACTWG | \ , IN AND OUT 

ONOLEDOOR 1 I J— 1 DOORS 





REFRIGERATOR / || 8UDDI0 DOORS 

DOOR 




F1g 2-19. Typical door symbols. 

. #i. ^ St j ir i\ Stair sy»bo1s (^9 2-20) are drawn as 1f you were looking down vertically on 
a flight or stairs. The stringers are represented by two parallel lines spaced proportionally 
to the stairway width. The treads are formed by parallel lines drawn at right angles to the 
stringer lines, the number of spaces representing the number of treads. An arrow Is located 
midway between the stringers and 1s labelled UP or DN to show the direction of the stairs from 
the floor shown 1n the plan. The UP and ON will be preceded by a number giving the amount of 
risers In the run. For example, WON followed by an arrow means that there are 17 risers In 
the run of stairs proceeding from the floor shown on the plan to the floor below 1n the 
direction Indicated by the arrow. 



HUE 



TTT 

JIM. 



LLLL 



PLAN 



F1g 2-20. Plan view of stair* 
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Miscellaneous. Specialized symbols used to show heating, air conditioning, plumbing, 
and electricity win be covered 1n study unit 4. 

EXERCISE: Answer the following questions about the Illustrations and then compare your 
answers with the answers at the end of the study unit. 

1. The symbol illustrated below 1s the symbol representing 




2. The symbol below represents what type of material? 



w////////////mmmm//A 



3. What type of window 1s represented by the symbol illustrated below? 




4. What type of door 1s represented by the symbol Illustrated below? 



5. # The illustration below 1s the symbol for a 
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6. What Is represtnttd by the symbol Illustrated below? 




Work Unit 2-6. FLOW PLAN ABBREVIATIONS 

HATCH, FROM A LIST OF TERMS, ANY THREE FLOOR PLAN ABBREVIATIONS. 

Floor Plan abbreviation! . The architect works on such a snail scale that he does not 
have the space to letter an the Information; therefore, he uses abbreviations whenever he 
can. Because the person reading the construction print may be new and Inexperienced, there Is 
the danger that he may not be able to understand the abbreviations. Most architects will use 
an accepted form of abbreviations, but if there Is any doubt he will spell out the words com- 
pletely. Sometimes an abbrevatlon may have more than one meaning. The abbreviation "FL N can 
stand for "floor" or "flush"} therefore, the builder must be very careful and make sure to un- 
derstand the abbreviation fully. If there Is any doubt, he should check with the architect 
for the correct meaning. 

Table 2-1. contains most of the accepted abbreviations found on a floor plan. 
Specialized abbreviations used In conjunction with heating, air conditioning, plumbing, and 
electricity will be discussed In study unit 4. 



Table 2-1. Floor plan abbreviations 



TERM 


ABBREVIATIONS 


TERM 


ABBREVIATIONS 


Acoustic 


AC ST 


Cellar 


CEL 


Acoustical Tile 


AT 


Cement 


CEM 


Aggregate 


AGGP 


Cement Floor 


CEM FL 


Aluminum 


AL 


Cement Mortar 


CEM MORT 


Anchor Bolt 


AB 


Center 


CTR 


Apartment 


APT 


Center to Center 


C to C 


Approximate 


APPROX 


Center Line 


1 or CL 


Architectural 


ARCH 


Ceramic 


CER 


Area 


A 


Channel 


CHAN 


Asbestos 


ASB 


Cinder Block 


C1H BL 


Asphalt 


ASPH 


Clear Glass 


, CL GL 


Asphalt Tile 


AT 


Closet 


C, CL or CLO 


Basement 


BSMT 


Column 


COL 


Bathroom 


B 


Concrete 


CONC 


Bath Tub 


BT 


Concrete Block 


CONC B 


Beam 


BM 


Concrete Floor 


CONC FL 


Bedroom 


BR 


Construction 


CONST 


B1 ueprtnt 


BP 


Contract 


CONT 


Book Shelves 


BK SH 


Copper 


COP 


Brass 


BRS 


Counter 


CTR 


Brick 


BRK 


Cubic Feet 


CU FT 


Bronze 


BRZ 


Cut Out 


CO 


Broom Closet 


BC 


Detail 


on 


Building 


BLDG 


Diagram 


01AG 


Building Line 


BL 


Dimension 


DIM 


Cabinet 


CAB. 


Dining Room 


OR 


Calking 


CLKG 


01 shwasher 


OU 


Cast Iron 


CI 


Double -Acting 


DA 



2-20 

62 





ABBREVIATIONS 


TERM 


AtlQDtUf AT tftUC 
ABDRtflAI lUnd 




Table 2-1. Floor plan abbreviations (cont'd) 




cast stone 


CS 


Double Strength Glass 


DSS 


uown 


ON 


Partition 


PTH 


isown>pouc 


DS 


Plaster 


PL or PLAS 


n*Jiu4 nfl 


OUG 


Plate 


PL 


n*im* 


D 


Platform 


Dl JIT 

PLAT 




E to E 


Porch 


D 

r 


£ UJ> ft Li ft^A 

excavate 


EXC 


Precast 


PRCSI 


txpan s ion jo int 


EXP JT 


Prefabricated 


PRtrAtt 


exterior 


EXT 


Quarry Tile Floor 


QTF 


C4 n 4 <h 


FIN. 


Rand on 


AAhJ 

RDM 


rin 1 9nVU r loor 


FIN. FL 


Range 


A 

K 


rireoriCK 


FBftK 


Recessed 


A PA 

REC 


C| HA 1 A* A. 


FP 


Refrigerator 


tote 

REF 


M reproof 


FPRF 


Reinforce or Reinforcing 


a CM II r 

RtlNr 


r 1 09111 ITJ 


FL 


Revision 


APIS 

REV 


C 1 AAA 

r FOOT 


FL 


Riser 


A 

R 


r loonng 


FLG 


Roof 


RF 


r l USn 


FL 


Room 


fkU - ^ A 

Rn or R 


roo VI n"3 


FT6 


Rough 


Ron 


Ca i i riud ft ^ A A A 

round at ion 


FND 


Rough Opening 


A At] A A|l ft 

Run 0PN6 


C AftfHA 

rrame 


FR 


Rubber T11e 


D Til t 

R TILE 


Pull Sljft 


FS 


Scale 


5C 




FUR 


Schedule 


SCH 


ua iv am zeo iron 


Gl 


Screen 


dvR 




GAR 


Scuttle 


c 
d 


fiat 
ua9 


G 


Section 


SECT 


uiass 


GL 


Se1 ect 


dtL 


fit ft* e ai#u>L 

brass 9 1 ock; 


GL BL 


Service 


SERV 


fttlnfc urn 

uyps Urn 


GYP 


Sewer 


CPU 

SEN* 


naroware 


HOW 


Sheathing 


CUTUft 


not wter neater 


HUH 


Sheet 


cu 

Sn 


i wain 


I 


Shelf and Rod 


CU ft Dft 

in o RU 


in viae uiaroeter 


ID 


Shelving 


Cutl U 

SntLV 


Insulation 


INS 


Shower 


cu 

SH 


1 at ^ A A 4 A A 

interior 


INT 


Sink 


CLr a a C 

5K or s 


1 AAA- 

iron 


I 


Sped fkatlon 


drtL 


uamo 


JB 


Square Feet 


CT 


1/ 4 k A A 

Kitcnen 


K 


Stained 


CTU 


Lanui ng 


LOG 


Stal rs 


St 


1 ftlJArfflAU 

La unary 


LAU 


Stairway 


STWT 


1 AtiA'ff A*U 

La va vo ry 


LAV 


Standard 


SID 


1 A*j4aA 

Leaoer 


L 


Steel 


CTl 

STL 


LBng vn 


L, LG or LGTH 


Storage 


STB 


Liorary 


LIB 


Switch 


CU a a c 

sn or s 


Limestone 


LS 


Telephone 


TEL 


1 J AAA * 1 A A A* 

Linen closet 


L CL 


Terre Cotta 


TC 


1 4 a! AA 

Lining 


LN 


Terr a no 


TfeR 


1 4 A A 1 At trth 

Lino leuvn 


LINO 


Thermostat 


THERMO 


1 4 u 4 a a Daaa 

Living Room 


LR 


Threshold 


TU 

In 


Louver 


LV 


Toilet 


T 


lift 4 n 
nam 


MN 


Tongue and Groove 


T • ft 

T S B 


nan) le 


Hit 


Tread 


YA a* t 

tr or T 


Ua*aa4 ft 1 

water la I 


MATL 


Typical 


TWA 

TTP 


Maximum 


MAX 


Unfinished 


UNF 


lAAjJt A 4 A A f ftk4 A A+ 

rieoicine cabinet 


MC 


Unexcavated 


Hilt W 


144 A 4 Hk tflt 

mm mum 


MIN 


Utility Room 


URn 


niscei laneous 


M1SC 


Vinyl Tile 


U Til P 

V TILE 


114 ttfrli M 

nixtu re 


MIX 


Washing Machine 




hlArflljl ft A 

noou lar 


MOD 


Water 


u 
N 


nor tar 


MOD 


Water Closet 


UA 


Ham! aMaa 

noutoing 


MLDG 


Water Neater 


Nn 


nosing 


NOS 


Waterproof 


NP 


AL ft 1 * 

Obscure uiass 


OBSC GL 


Weather Stripping 


ws 


fin r&itf ftp 


oc 


Wide Flange 
Mood 


Us? 

Mr 


Opening 


OPKG 


WD 


Outlet 


OUT 


Wood Frame 


W 


Overhead 


OVHD 






Pantry 


PAN* 
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EXERICSE: Column 1 below lists floor plan abbreviations. Column 2 lists floor plan terms. 

In the numbered blanks to the left of the abbreviations, write 1n the matching term 
for the abbreviation. Compere your answers with the answers at the end of the 
itudy unit. 



Column 1 
ABBREVIATIONS 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

a. 

9. 
10. 



..APT 

..BT 

_,C0NC 

..FBRK 

_,0C 

.,RF 

_,SHTHG 

_,TH 



Column 2 

TERMS 

Water Closet 
Shelving 

Construction 
Overhead 

Firebrick 
Approximate 

Threshold 
Bath Tub 

Platform 
Sheathing 

Rough 

Thermostat 

Basement 
Concrete 

Water Cotmter 
Roof 

Plate 
Apartment 

On Center 



Work Unit 2-7. READING FLOOR PLANS 

IDENTIFY THE SIZE, SHAPE, AND RELATIONSHIP OF ANY ROOM ON A FLOOR PLAN. 

IDENTIFY ANY AUXILIARY SPACE ON A FLOOR PLAN. 

IDENTIFY, FROM A FLOOR PLAN, THE NUMBER OF STORIES IN A BUILDING. 

Reading floor plans. The first thing a builder will normally do with a set of prints 
Is to become familiar witn the layout of the building. This can be accomplished by studying 
the floor plan(s) of the building* Since the floor plan(s) can contain a maze of Information, 
he will usually concentrate on the overall size, shape, and relation of rooms; as well as the 
use of any auxiliary space such as hallways, closets, and stairways. Many times a print will 
contain so much Information that 1t may become necessary to block out most of the trade Infor- 
mation. This will allow the builder to see the size, shape, and relationship of the rooms and 
any auxiliary spaces. You should try to visualize the building as you enter the front door. 
From this point you can visually travel from room to room and determine the location of all 
windows, doors, closets, cabinets and stairways. 

Basic rules In reading floor plans. The following are some basic rules that can be 
applied to reading floor plans: 

1. Floor plans are drawn to exact scale; therefore, all rooms and stairways will be 
drawn so that they are In the right relationship to each other* 



2* Floor plans are drawn to the same scale as the one for elevation drawings and they 
will be exactly related to each other. Doors and windows shown on the floor plan will be the 
same In size and location as those on the elevation view. 
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3, If a building has more than one floor plan (two or more floors), then these floor 
plans will he related to one another. Partitions on the lower floor will support the floor 
load directly above. Stairways will start on one floor level and end on the floor above In 
the correct place. If a stairway 1$ noted on one floor plan, then another floor plan for the 
other level must be available. The stairway will only be partially shown on either the first 
or second floor plans, If the first floor plan should show a set of stairs descending, then 
there must be a basement 1n the building. 

4, The building on a floor plan will normally be shown with the front view toward the 
bottom of the print. 

Read the floor plan shown 1n figure 2-21 and note the features of the recreation 
building. Although the location of the utilities Is given, you can disregard the details on 
utilities In this work unit. Basically, the lines with small circles show wiring for 
electrical outlets, while other appropriate symbols designate the plumbing fixtures. Complete 
Information on reading the utility data and Interpretation of the associated symbols are given 
In study unit 4. 




Fig 2-21. Typical floor plan. 
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By examining the floor plan* you can see that the Interior of the building will 
consist of an auditorium* a lobby with a P.X. counter, a men's toilet, a women's toilet* a 
projection room (f 1g 2-22) on a second level above the lobby* two dressing rooms and a stage. 
The stage may not be apparent, but, by noting the steps adjacent to each dressing room you can 
see that there 1s a change 1n elevation. The plan gives the dimensions of the areas 
specified. Note that all building entrances and/or exit doors are of the same type (ID) and 
that all windows are the double-hung type. All Interior single doors (2D) are the same and 
two double doors (3D) open Into the lobby from the auditorium. The projection room 1s reac' id 
via a 15-rlser stairway located 1n a 12 by 18 foot room. Access to this room Is made from the 
auditorium through a single door opening Into the room. At the top of the stairway a single 
door opens Into the projection room. The wall of the projection room that faces the stage 
(Inside wall) has three openings. Note that no windows are designated for the sloes of the 
building where the projection room 1s located* but are Indicated at the first floor level. 




mOJf CTtON ROOM 



F1g 2-22. Second floor plan. 
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EXERCISE: Answer the following questions and compare your answers with the answers at the end 
of the study unit. 

NOTE: Questions 1 through 8 refer to the floor plan Illustrated below. 




nWT FLOOR PL AM 



•••ifim. 



1. How many doors permit entry or exit to the house? 



2. How many bedrooms are there In the house? 



3* What Is the finished size of bedroom ,*3? 



9 

ERIC 
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BEST COPY AVAILABLE 



4* What 1$ the total number of closets In the house? 



5. 


What are the finished dimensions of the living room? 

e 


6. 


How many risers are there In the stairs going up to the second floor leve*'* 

* 


7. 


As you inter the kitchen from the living room* on what side of the room Is the sink 




located? 

* 


8. What auxiliary space can be found next to the right side of the refrigerator? 


9. 


How many stories are 1n the house as shown by the floor plan(s) below? 




10* What may you safely assume when you see a set of stairs running down on a first 
floor plan? • 
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Section IV. ELEVATION 01AWINGS 



Elevation drawings are the exterior views of s structure and they may be taken from 
the front, rear, right or left side. Being projections on a vertical plane, they show a 
picture! Ike view of the structure ss It actually Is and not as It would appear to the eye. 
The basic function jf the elevation drawing Is to show the design of the building, what 
materials are to be used, and where the doors and windows are to be located. 

Work Unit 2-6. ELEVATION SVWOLS 

IDENTIFY, FROM AN ILLUSTRATION, ANY FIVE ELEVATION SYMBOLS. 

Elevation drawing symbols . Elevation drawings have also a wide variety of symbols 
that will represent tne different types nf materials, doors, windows, and other features of a 
structure. 

The symbols used by the architect on the elevation drawing will normally be of a 
standard accepted type used In the trade. Most of the symbols used are standardized; however, 
occasionally the architect will use a non-standard symbol. When a non-standard symbol 1s 
used, the architect will note what that symbol represents. 

Material symbols . Material symbols used on elevation drawing* are similar to the 
material symbols fo»i r ; on floor plans. The symbol will represent the material In some way 
when possible. If there 1s any question about what a symbol represents, then the architect 
should be contacted to explain Its meaning. Figure 2-23 shows some of the more common 
material symbols used on elevation drawings. You should note that some materials may have 
morrf than one symbol and some symbols look very much alike. This can and does cause a lot of 
confusion If the builder 1s not careful. Make sure that the drawing 1s checked for any notes 
*it<u»t Tutorial symbols that the architect may have Included. 



BRICK 



WOOD S'OING 
(HORIZONTAL) 




RUBBLE 



CONCRETE BLOCK 




BRICK 




MOD PANEL 




CUT STONE 



■ ■ 



CONCRETE 
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STUCCO 



WOOO SIDING 
(VERTICAL) 



ASPHALT SHINGLES 




NARUE 



TERRA COTTA WIRE MESH 

F1g 2-23. Material symbols. 



' . 1 • 



PLASTER 



GLASS 



1 






1 \./\. '■■ ' 



METAL 



CERAMIC TILE 



Window and doors . Elevation drawings will show window and door symbols as they appear 
in the wan in their "exact location. A door or window schedule number or letter may appear by 
the symbol to show that add1t1t.ia1 Information can be found on the appropriate schedule. 
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Figure 2*2* shows some of the most common types of windows found on an elevation draw* 
1nfl. The plan view of the window Is Included to show the relationship between the two views. 
Note that the dashed lines on the casement and awning windows point to the side where 1t Is 
hinged. 






F1g 2*24. Typical window symbol on elevation drawing. 



Figure 2*25 Illustrates some of the most comon types of door symbols that will be 
found on elevation drawings. Doors 1n the traditional pattern are usually the panel type (fig 
2*25, A). They consist of stiles (solid vertical members), rails (solid cross members)* and 
filler panels In a number of designs. Glass upper panels are combined with raised wood or 
plywood lower panels. Flash doors (fig 2*25. B) consist of thin plywood faces over e frame* 
work of wood with a woodblock or particle board core. Wood combination doors (storm and 
sr<*een) will occasionally be shown on elevation views (fig 2*25, C). Panels which Include 
acreen and storm Inserts are normally located In the upper portion of the door. 
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F1g 2-25. Typical door symbols; A, panel; B, flush; 
C, combination. 

Miscellaneous , there are many things that can be shown on an elevation drawing to 
help a builder locate certain Items. Utility outlets and fixtures can be shown to locate 
their positions 1n the building; however, the utility symbols will not be discussed 1n this 
work unit. Many Items such as gutters, downspouts, metal flashing, chimneys, or any other 
distinguishable feature will be shown on the elevation view, these Hems are drawn to re- 
semble themselves, and therefore, need no symbols. 

EXERCISE; Answer the following questions and compare your answers with the answers given at 
the end of the study unit. 

1. The symbol Illustrated below 1s the symbol for a 



2. Whit material 1s Illustrated by the symbol below? 




3. What material 1s Illustrated by the symbol below? 
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4, The symbol below represents what materiel? 



5. The Illustration below Is the symbol for a 




6. What type of window Is Illustrated by the symbol below? 




U The Illustration below 1s the symbol for a 




e. The Illustration below 1s the symbol for a 




Work Unit 2-9. tLEVATlUN ABBREVIATIONS 

HATCH* FROM A LIST OF URNS* ANY THREE ELEVATION ABBREVIATIONS* 

Elevation drawing abbreviations* Elevation drawings will also show standard abbrevia- 
tions * As noted in work unit Z-6» which contains floor plan abbreviations* elevation drawing 
abbreviations are used when the architect does not have enough space to letter all of the In- 
formation, If you have any doubt about an abbreviation* you should check with the architect* 

Table 2-2 contains most of the accepted abbreviations used In an elevation drawing* 
Many of the abbreviations are the same as those used on a floor plan* Utility drawing abbrev* 
latlons will be covered 1n study unit 4, 
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Table 2-2. Abbreviations used on elevation views. 



TERM 


ABBREVIATIONS 


Al umlnum 


AL 


Asbestos 


ASB 


Asphalt 


ASPH 


basement 


BSMT 


Bevel 


BEV 


Brick 


BRK 


building 


BLDG 


Cast Iron 


CI 


Celling 


CLG 


Cement 


CtM 


Center 


CTR 


Center Line 


or CR 


Clear 


CLR 


Column 


COL 


Concrete 


CDNC 


Concrete Block 


CONC B 


Copper 


CDP 


Corner 


COR 


Detail 


DET 


Diameter 


D1A or o 


Dimension 


DIN. 


Divided 


01V 


Door 


DR 


Double- Hung window 


DHU 


Down 


DN or D 


Inch or Inches 


" or IN. 


Insulating (Insulated) 


INS 


Length 


LGTH, LS or L 


Long 


LG 


Louver 


LV 


Low Point 


LP 


Masonry Opening 


MO 


Metal 


NET or M 


Molding 


NLOti 


North 


N 


Number 


NO. or I 


Opening 


OPNG 


Outlet 


OUT 


Outside Diameter 


00 


Overhead 


OVHD 


Panel 


PNL 


Plate Glass 


PL GL 


Plate Height 


PL HT 


Had 1 us 


R 


Hevision 


REV 


Riser 


R 


Roof 


RF 


Roof Drain 


RD 


Roofing 


RFG 


Rough 


RGH 


Saddle 


SDL or S 



TERN 


ABBREVIATE 


Downspout 


DS 


Drawing 


DWG 


Drip Cap 


DC 


Each 


EA 


East 


E 


Elevation 


El 


Entrance 


ENT 


Excavate 


txc 


Exterior 


EXT 


Finish 


FIN. 


Fleshing 


FL 


Door 


FL 


Foot or Feet 


or FT 


Foundetlon 


FND 


Full size 


FS 


Galvanized 


GALV 


Ua 1 van1 zed 1 ron 


61 


Gauge 


GA 


Glass 


gl 


mass Block 


gl bl 


Grade 


GR 


6 r Ad a Line 


GL 


Height 


HGT or H or HT 


High Point 


H PT 


Horizontal 


HOR 


Scale 


SC 


Schedule 


SCH 


Section 


SECT 


Sheathing 


SHTHG 


Sheet 


SH 


Shlplap 


SHLP 


Siding 


SDU 


South 


s 


Speclfl cations 


SPEC 


Square 


sq or 


Square Inch 


sq in. or 


Stainless Steel 


SST 


Steel 


STL 


Stone 


STN 


Terra Cotta 


TC 


Thick or Thickness 


THK or T 


Typical 


TVP 


Vertical 


VERT 


Waterproofing 


WP 


west 


w 


Width 


w or WTH 


Window 


WDW 


Wire Glass 


W GL 


Wood 


WD 


Wrought Iron 


Wl 
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EXERCISE: Column 1 below lists elevation abbreviations. Column 2 lists elevation terms. In 
the numbered blanks to the left of the abbreviations, write 1n the matching term 
for the abbreviation. Compare your answer with the answers given at the end of the 
study unit. 

Column 1 

ABBREVIATIONS 

1. ,E Window 

Sheathing 

2. ,GL Length 

Elevation 

3. ,CQR Sheet 

Glaze 

4. ,N Width 

East 

b. ,FND Glass 

Column 

6. ,W0W Foundation 

Number 

7. ,SH Corner 

Long 

B. ,LG North 

Each 

9. ,TC Top Center 

Elevation 

10. ,EL Flashing 

Terra Cotta 

Work Unit 2-10. REAOING ELEVATIONS DRAWINGS 

IDENTIFY, FROM AN ELEVATION DRAWING, THE TVE OF ROOF USED. 
IDENTIFY, FROM AN ELEVATION DRAWING, THE SLOPE USED ON A ROOF. 
IDENTIFY, FROM AN ELEVATION DRAWING, THE TYPE OF WINOOW(S) USEO. 
IDENTIFY, FROM AN ELEVATION DRAWING, THE TYPE OF DOOR(S) USED. 

IDENTIFY, FROM AN ELEVATION DRAWING, THE TYPE OF EXTERIOR FINISH USED ON A BUILDING. 

As stated earlier, an elevation drawing 1s an exterior view of a structure and may be 
taken from the front, rear, right* or left side. Front, rear, right side, and left side 
elevations of a small building are shown 1n figure 2-26. Exterior materials; height of doors, 
windows, and rooms; the type and slope of the roof; and the surrounding .ground level can be 
shown 1n elevation views. On an elevation view for a single story building, the floor level 
1s located 1n reference to the surrounding ground level or finished grade as shown 1n figure 
2-26. Additional floors above the first floor are located by dimensions between finished 
floor surfaces. If the sides of the building are not Identical, an elevation for each side 
must be drawn. If you had access to a plan, you could see that the dimensions given are 
practically all vertical measurements. However, horizontal dimensions may be placed on an 
elevation view 1f 1t 1s not possible to show them on a plan view. 
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rj ag|p n 



1 



sawv*» "MAI** 




M*h*-lfc til** 



Fig 2-26. Typical elevation views of a building. 

The centerllne tymbol of alternate long and short dashes In an elevation Indicates the 
finished floor lines. Foundations below grade are shown by the hidden line symbol of short 
evenly spaced dashes. Note 1n figure 2-26 that the footing and foundation are shown below 
grade. Many times the elevation view will give the dimension between the finished floor level 
and the finished celling level for that floor, or as shown 1n figure 2-26 the top of the wall 
plate. Figure 2-26 also shows the dimensions from finished floor to the top of the doors and 
windows* 



Woof types of styles . The primary object of a roof In any climate Is to keep out the 
rain and the coio or neat; however, 1t also serves an artistic purpose. This 1s quite ap- 
parent by the different types of roofs found on buildings* The architectural style of a house 
often determines the type of roof and roof slope which are best suited. A contemporary design 
may have a flat or slightly pitched roof; a rambler or ranch style, an Intermediate slope; and 
a Cape Cod cottage, a steep slope. Generally, however, the two basic typ s are called flat or 
pitched, defined as (a) flat or slightly pitched roofs 1n which roof and celling supports are 
furnished by one type of member, and (b) pitched roofs where both celling Joists and rafters 
or trusses are required. 

Flat or low-pitched roofs, usually known as shed roofs, can take a number of forms, 
two of which are shown 1n figure 2-27. 
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F1g 2-27. A, Flat roof; B, double low-pitched (shed) roof. 



There are several types of pitched roofs. Perhaps the simplest and most common of 
these Is the gable roof (fig 2-28, A), A variation of the gable roof, used for Cape Cod or 
similar style houses, Includes the use of shed and gable dormers (fig 2-28, 8). A third style 
In roof design 1s the hip roof (fig 2-28, C). 




Fig 2-28, A, Gable roof; 8, gable with dormer; 
C, hip roof. 



2-34 



ERIC 



76 



Combinations of the various types con be used together. Sable and valley roof (fig 
2-29) Is a combination of two gable roofs Intersecting each other. Many times a combination 
of hip roof Intersecting with a gable roof may be used (fig 2-30). 




Fig 2-29. Combination gable and valley roof. 




Fig 2-30. Combination hip and gable roof. 



Roof slope. The slope of e roof Is very Important when the snow weight and the rain 
run off are considered. The slope or pitch of the roof Is generally expressed as the number 
of Inches of vertical rise 1n 12 Inches of horizontal run. The rise Is given first* for 
example 6 In 12. The run will always be expressed as 12. Figure 2-31 shows some of the 
different slopes that could be found on a building. They range from a 4 In 12 to a 24 In 12 
slope. 
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Fig 2-31* Determining roof clouts 



The roof slope or pitch will normally be Indicated on an elevation view by a triangle 
with a numerical ratio of rise to run (fig 2-32), This triangle will usually appear next to 
the roof 11m of the building 1n the elevation view* 




F1g 2-32* Roof slope Indicated by a triangle and 
numerical ratio* 
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Elevation view openings . Elevation drawings will contain a lot of Information about 
windows* doors, and other types of openings. Horizontal locating dimensions will not be In- 
cluded on elevation drawings; therefore* openings are located by referring to the floor plans. 

Windows will appear 1n their exact location on an elevation view. Symbols used to re- 
present the most common types were shown 1n work unit 2-8. The most common types are double 
hung, casement, awning, horizontal sliding, and Jalousie. Elevation views will show where a 
window 1s hinged by the use of dash-lines. 

Sometimes a window may be coded with a number or a letter. This refers the builder to 
a window schedule. The window schedule can contain such Information as size, rough opening, 
window type, material, number of windows, and any additional remarks needed. Figure 2-33 
shows the relationship between * coded window and a window schedule. 
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Fig 2-33. Window schedule. 



Sometimes the glass size will also be shown 1n an elevation view of windows. If a 
window glass contained a number 32/20, this would Indicate a glass 32 Inches wide by 20 Inches 
high, tf only one size 1s given for a window containing more than one glass, then they are 
all of the same size. The window schedule will not normally give the size of glass to be used. 

Elevation drawings will also show the doors 1n their correct location, and of what 
type or style they will be. The symbols for the doors have been covered 1n work unit 2-8, but 
as a rule there are three basic types; flush, panel, or combination. The flush door 1s a 
plain rectangle, (unless there 1s a glass opening 1n 1t), sometimes with Irregular lines to 
help distinguish 1t from a panel door. The panel door will be drawn to highlight the panels 
and/or glass. The swing of the door will not be Indicated on an elevation view. The floor 
plan will show this Information. 
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Schedules or door schedules can also be used In conjunction with the door symbols 
shown on an elevation drawing. Door schedules can contain the same Information as that found 
on a window schedule. Figure 2-34 shows a typical coded door schedule and Its relationship to 
four flush doors Identified as D-l, D-2, D-3, and D-4. Door D-l 1s a wooden door with a solid 
center, D-2 1s a wooden door with a hollow center; however, they are both of the sane size. 
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F1g 2*34. Door schedule. 

If glass Is to be used 1n the door, the same numerical system will be u*ed as the one 
used 1n the windows* A glass panel 1n either a flush or panel door which measures ID Inches 
1n width by 18 Inches 1n length would be Indicated by the numerical symbol 10/18 on the glass 
panel* 

HI scellannous openings * There may be many other openings shown on an elevation view* 
These are usually ventilation openings used to ventilate the foundation or attic* They will 
be drawn to resemble their final appearance and, hence, are self-explanatory* Figure 2*35 
shows an example of an attic louver used to ventilate attic space* 




so 

Fig 2-35. Typical roof ventilation louver. 
2-36 



Exterior finish . On the elevation views of a building, the exterior finish will be 
shown by using various material symbols and notations* Outside wall siding can be of various 
types of materials such as grooved plywood; shingles of wood* asphalt, or asbestos cement; or 
any size wood siding. The outside finish can also be made of brick* stone, or concrete 
block. A comb Ina ton of any of the previously mentioned materials could also be used. Since 
many of the material symbols closely resemble each other, It Is Important to read the 
architect's notes for the exterior finish materials used. Figure 2-36 shows an example of a 
combination of exterior finish materials used on a single house. The front elevation shows 
V-Groove Siding over Cedar Shingles. Even 1f the builder could not understand the material 
symbols, he would not have any problems determining the materials used on the exterior of the 
house because of the architect's notation. 




9QALE y 4 '*\ -0' 



Fig 2-36. Typical exterior finish found on elevation 
view. 

EXERCISE: Answer the following questions about the elevation views below. Check your answers 
with the answers given at the end of the study unit. 
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1. What type of roof 1i tiled? 



2. What typo of material Is used to finish the roof? 



3. What Is the slope of the roof? 



4. What Is used to provide ventilation In the space under the roof? 



5. What type window Is used on the left side elevatlor, view? 



6. The windows In the rear elevation view are hinged on what side? 



7. What kind of door Is used at the front entrance? 



8. What type of door Is shown In the rear elevation view? 



9. What material Is used on the outside finish of the house? 



10. What Provides ventilation to the space under the house? 



U. Where Is metal flashing indicated? 



12. What kind of notorial Is used for the top of the chimney? 



SUMMARY REVIEW 

In the preceding work units you have become acquainted with the use of plot Plans, 
foundation Plans, floor Plans, and elevation drawings to prepare yourself for the Job of 
reading blueprints before the actual building execution. You can now identify the finish 
grade or any object on a plot Plan. You can identify the two types of foundation plans as 
wall and column foundations. You can recognize the symbols and abbreviations used on a floor 
plan. From these you can determine the sin, shape, and relationship of any room or auxiliary 
space on a floor plan. You can determine the number of stories In a building by examining a 
set of floor plans. Also, you are now able to read the symbols and abbreviations used on 
elevation drawings; from these drawings you can Identify the type and slope of the roof to be 
used, the type of doors windows, and material for the exterior finish that are to be used. 




Answers to Study Unit #2 Exercises 



Work Unit 2-1. 

1. 114.6' 

2. 113.4' 

3. 1113' 

Work Unit 2-2. 

1. 28'-6" 

2. lO'-O" 

3. 43' -0" 

4. 120' -0" 

5. 3'-0" 

6. 19'-0" 

Work Unit 2-3. 

1. labor. 

2. Wood 

3. column 

Work Unit 2-4. 

1. wall thickness. 

2. Wall 

3. Wall 

Work Unit 2-5. 

1. frame wall 

2. Common brick 

3. Outswlnglng casement window 

4. Single, opening 1n 

5. double-acting single door. 

6. Stairs, 17 risers up 

Work Unit 2-6. 

1 . Apartment 

2. Bathtub 

3. Concrete 

4. F..ebr1ck 

5. On Center 

6. Pi ate 

7. Roof 

8. Sheathing 

9. Threshold 

10. Water Closet 

Work Unit 2-7. 

1. Two, (2) 

2. lhree, (3) 

3. 9' x r 

4. Five. (5) 

5. 13' 4" x 16' -3 B 

6. Thlrtee.i, (13) 

7. Right side 

8. Broom closet 
g. Two, (2) 

10. That a basement exists. 



Work Unit 2-B. 

1. wood panel 

2. Brick 

3. Glass 

4. Wire mesh 
6. double hung 

6. Outswlnglng casement 

7. horizontal sliding window 

8. flush door. 

Work Unit 2-9. 



1. 


East 


2. 


Glass 


3. 


Corner 


4. 


North 


5. 


Foundation 


6. 


Window 


7. 


Sheet 


8. 


Long 


9. 


Terra Cotta 


10. Elevation 



Work Unit 2-10. 

1. Gable 

2. Shingles 

3. 4 1n 12 

4. Attic louver 

5. Casement 

6. Right 

7. Flush with glass panel 

8. Panel with glass 

9. Brick 

10. 4" x 8" cast Iron vent 

11. Around the chimney base. 

12. Cast stone coping 
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STUOV UNIT 3 

STRUCTURAL INFORMATION 

STUOV UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUOV UNIT, VOU WILL BE ABLE 
TO OETERMINE DIMENSIONS FROM DRAWINGS BV USING AN ARCHITECT'S SCALE. VOU WILL BE ABLE 
TO LOCATE AHO READ OIFFERENT TVPES OF OETAIL ORAWINGS AND FRAMING PLANS. VOU WILL BE 
ABLE TO IOENTIFV THE TVPES OF FRAME CONSTRUCTION. 

A building project may be divided broadly Into two major phases* the design phase and 
the construction phase. First, the architect conceives tha building 1n his mind and sets his 
concept down on paper 1n the form of presentation drawings. Next the architect and the 
engineer, working together, decide upon the materials to be used and the construction methods 
to be followed. The engineer determines the loads which the supporting (structural) members 
will carry and the strength the members must have to bear the loads. He also des jns the 
mechanical systems of the structure. The end result of all this Is the preparation of 
architectural and engineering design sketches. The purpose of these design sketches 1s to 
guide the draftsmen In the preparation of the construction drawings, inese construction 
drawings, plus the building specifications, are the chief sources of Information for the 
builders responsible for the actual construction work. Most of the structural Information 
needed by the builder actually comes from the different sectional views, detail drawings, and 
framing plans along with a set of construction prints. This study unit will concentrate on 
guiding you to find all the structural Information on these plans, drawings, and details. 

Section 1. SCALE AND DIMENSION 

To manufacture an object In accordance with a designer's specifications, a builder or 
craftsman needs more Information than that furnished by the scale drawings of Its slope. The 
systematic description of shape must be accompanied by a systematic description of size. 
Height, width* and length of the object; sl2e and location of Its features; plus other Impor- 
tant numerical details must be clearly stated. The system of lines, symbols* numerals, and 
dimensional notes furnishing this Information Is called dimensioning. Dimensions are numer- 
ical values, expressed 1n appropriate units of a measure* that define the different parts of 
an object and establish Its location. 

The purpose of dimensioning Is to give workmen on the Job sufficient sl2e data to 
enable them to proceed as easily as possible with the construction. Vou should not have to 
seek additional Information by scaling the drawing or performing calculations; however, there 
may be times when It Is necessary. Measuring dimensions on a print Is called scaling. Due to 
possible distortion of the print, scaling should be avoided as much as possible. When scaling 
Is essential, however, be sure to check for accuracy by applying the scale you are using to 
one or more of the Important dimensions normally shown on a print. The letters NTS on a set 
of drawings Indicate that they are* "NOT TO SCALE 1 *; therefore, do not try to scale the drawing. 

Work '.(nit M. PRINT SCALE 

IDENTIFY THE SCALE USED ON ANV CONSTRUCTION PRINT. 

All construction prints found on the Job are copies of an architect's plans and draw- 
ings, drawn to a scale. 

Any map of the local area Is an example of a drawing made to scale. All maps have been 
drawn to scale using socio measure other than the original, such as miles per inch. When this 
Is reproduced, ore Inch on the map will represent one mile on land; therefore, ten Inches on 
the map Is really ten miles. 

Every line on a drawing will be reduced to the tame amount of Its true length so that 
all lines on the print are In exact relationship to each other. The scale usually found on 
construction prints Is 1/4" ■ l'-O". Many detailed drawings that require a larger amount of 
detail of the object will usually re on a scale of 1 1/2" ■ l'-0" or larger. Figure 3-1 shows 
a first floor plan drawn to a scale of 1/4" • r*0"; however, the plan has been reduced to fit 
the page and therefore Is no longer to scale. The builder must be very careful to look for 
any notes that have been added to a drawing. 




FlftST FLOOR PL AH 



F1g 3-1. Typical floor plan scale. 

On most military drawings the scale block (1n the title block) will Indicate the scale 
on the drawing either as a ratio (for example: 1/4 or 1:4 meaning 1 Inch on the drawing 
equals 4 Inches on the object, or 12** ■ 1" meaning 12 Inches on the drawing equals 1 Inch on 
the object) or as a graphic scale as shown 1n figure 3-2. If the same scale 1s not used on 
all parts of a drawing, the scale block may be marked "as noted" or left blank, and the scale 
noted underneath each part of the drawing. If graphic scales are used, several scales may be 
shown with numbers (fig 3-2) and the appropriate scale number noted alongside each part of the 
drawing. When reading drawings, always follow the dimensions specified on the drawing first, 
and use the scale on the drawing where no dimension 1s given. Because graphic scales are 
placed 1n or near the title block of the drawing, their relative lengths to the scales of the 
drawing are not affected 1f the drawing 1s reproduced on reduced or enlarged prints. Do not 
measure directly on a print unless there 1s no other means of obtaining the dimensions. 
Usually during the copying process the print will shrink, or the print may have been reduced 
for ease of handling. 




SCALE NO I SCALE NO.2 




SCALE NO. 4 SCALE NO. 8 



F1g 3-2. Graphic scales. 
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EXERCISE: Answer the following questions and coopare your answers with the answers given at 
the end of the study unit. 

1. A scale of 3/4" * r-0" mans that 3/4 Inches on the drawing repre- 
sents on the object. 



2. The Illustration below is a 



scale. 



o jt a" «r t 



SCALE NO 5 



3. The elevation below was drawn to what scale? 



WATUBPflOOP CCM.CAP 



cqnc srep- 




-CONCBBTB PORCH 
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SCAlL M O' 



Work Unit 3-2. THE ARCHITECT'S SCALE 

IDENTIFY, USING AN ILLUSTRATION OF AN ARCHITECT'S SCALES, TNE UNKNOWN OIMCNSION BE- 
TWEEN TWO POINTS. 

Construction Prints should be measured only as a last resort. However, If the dimen- 
sion can not be obtained by other means, then the builder my have to measure the drawing to 
the needed dimension. The best tool to use In this case would be the architect's scale. 



The arch Itect Vscale . An architect's scale Is very similar to a ruler, except that It 
has six ruled edoes with a total of ten different scales, plus one edge that Is Iden- 
tical to the twelve-Inch ruler with which you are familiar. Figure 3-3 shows a triangular 
architect's scale. 




Fig 3-3. Triangular architect's scale. 

One of the three scales shown In figure 3-3 Is labeled 3/16 which means that It Is used 
to make a drewlno at a scale of 3/16" - l'-Q". One foot, at this scale, will be equal to the 
length of 3/16 of an Inch In the drawing. 

The following Is a list of scales normally found on an architect's scale. Each of the 
scales listed will be found on an architect's scale, but their location may be different de- 
pending upon the manufacture of the scale. Also, each of the scales used In the drawing has 
its own tlo by which the actual size of the object In the drawing Is determined; the ratio 
Is given In parentheses. 
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Scale >abe1 



Scale 



Ratio 



3« , 






1/4 size 


1 1/2" ■ 


* * 

• i' 


* IT 


1/8 sue 


1 M « 


• V 


- 0" 


1/12 size 


3/4" • 

1/2 * 

3/8" ■ 
1/4" • 
1/8" « 
3/16" « 
3/32" « 


' 1 


- 0" 


1/16 size 


■ 1' 


- 0 


1/24 size 


■ 1' 


- 0" 


1/32 size 


■ 1' 


- 0" 


1/48 size 


■ 1' 


- 0" 


1/64 size 


■ 1* 


- 0" 


1/96 size 


■ 1' 


- 0° 


1/128 size 



3" 

1 1/2" 
1" 
3/4" 
1/2" 
3/8" 
1/4" 
1/8" 
3/16" 
3/32" 

Usually two scales that can be subdivided Into each other 1*111 be found on the same 
edge. The scales will normally be grouped as follows; 3 and 1 1/2 scale* 1 and 1/2 scale* 1/4 
and 1/8 scale* 3/4 and 3/8 scale* 3/16 and 3/32 scale* and the 16 scale or full scale on an 
edge by Use If. 

Reading the architect's scale. The scale 1s one foot long with an additional space on 
either end so that ine units can be read 1n parts of a foot such as Inches or a fraction of an 
Inch. Figure 3-4 shows one edge of an architect's scale which has two scales. The 1" scale 
1s read from right to left starting with the line marked "0" near the r1gh*. end of the scale. 
From the "0" you can read 10 spaces which represents a distance of 10 feet to scale. The 1/2" 
scale 1s read from left to right starting at the line marked "0" near the left end of the 
scale. From the "0" you can read 20 spaces which would represent a distance of 20 feet to 
scale. You must pay particular attention that the correct numbers are used with the scale. 
The numbers used with the 1/2" scale are 1n a row near the edge of the scale. The 1" scale 
numbers are farther from the edge. The lines for the units have been extended so that you can 
tell the difference between the two scales. 
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F1g 3-4. Typical 1" and 1/2" scales. 

Measurements less than one foot can be read by using the space outside the line marked 
"0". These units are divided Into parts representing one Inch or fractions of an Inch. The 
scale 1s placed so that when the distance 1s not an even number of feet* the amount 1n Inches 
can be read directly from the subdivided units of the scale. Figure 3-5 shows four examples 
of how dimensions can be found using four different scales. First the scale used on the draw- 
ing must be determined; then that scale on the architect's scale 1s used to measure the miss- 
ing dimension. Not all scales are subdivided Into the same amount of units; therefore* care 
must be taken to determine what each unit represents. The 3" scale 1s subdivided into 96 
units* each one represents 1/8 of an Inch; the 1 1/2" and 1" scales are subdivided Into 48 
units* each one representing 1/4 Inch; the 3/4" and 1/2" scales are subdivided Into 24 units* 
each one representing 1/2 Inch; the 3/8 M , 1/4" and 3/16" scales are subdivided Into 12 units* 
each one representing 1 Inch; and the 1/8" and 3/32" scales are subdivided into 6 units* each 
one representing two Inches. 
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V scale fcii'-cr 



16* - ?" 
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V SCALE ^V«l'-0" 



Fig 3-5. Scaling to find Kissing dimensions. 



EXERCISE: Identify the dimensions between points A and 8 on the lllustretlons below. Insert 
your answers In the blank spaces to the right of the numbers. Compare your answers 
with the answer given at the end of the study unit. 



1. 




B 
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4. 
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Uortt Unit 3-3. CHECKING MISSING OtMEMStONS 

CALCULATE, FROM AN ILLUSTRATION, THE MISSING OIMENSIONS. 

One of the Items you should bt nott concerned with when reeding construction prints 1s 
the dimension i. 01mens1ons on construction drawings will usually bt given 1n feet, inches, 
end fractions of «n inch. Any dlnenslon less thin e full foot 1s written as a simple Inch di- 
mension. For example, three Inches will be written 3". All dlmsnslons toelve Inches or lar- 
ger will automatically be changed to feet and Inches. For example 30 inches becomes 2'-6 w . 

If a dinar..... . , a whole nunner of feet, 1t will show sere Inches. For example, an 

even sewn feet 1s shown as ?'»0". 

Feet are never »how as fractional feet. They will always be shown 1n whole numbers. 
Ary fraction of a foot will be changed to Inches. For example, five and one-half feet 1s 
written as 5' -6" (five feet, six Inches). 
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Any part of an Inch will be shown as a fraction. Eight and three-eighths inches will 
be shown /is fl 3/fl\ Any fraction on a construction print Indicates a part of an Inch, 



Most architects use a standard dimension system; however, some architects may use var- 
iations or nonstandard dimensions. For example, Instead of writing a nine-foot dimension as 
9'-0\ they «a.v write 1t as 9°, which means 9'-0". Three f.et six Inches would be written 
as 3<>. Sometimes an architect will show the finished room size by using this dimension sys- 
tem. 

Variations used for showing dimensions . Many architects use a standard system for 
showing 01 mens 1 cm thai are used in conjunction with exterior walls, Interior partitions, and 
openings In walls. However, there are some variations that the builder must be aware of and 
should keep a close look out for. 

Usually the dimensions on construction prints are given to the edge of structural sec- 
tions. Exterior walls will usually be measured to the outside face of the studs (fig 3-6 0). 
This is done because the stud walls are built and then the outside sheathing or finish Is put 
on. However, some architects will show dimensions to the outside face of the sheathing (fig 
3-6 A) . 

Brick and concrete walls are always dimensioned to their outside edges (fig 3-6 B and 



Figure 3-6E shows the way veneer and frame exterior walls are dimensioned. Dimen- 
sions of both the outside face of the studs and of the outside edge of the veneer wall are 
9lven. 




FRAME CONCRETE BRICK 




&RICK VENEER 
ON FRAME 



Fig 3-6. Exterior wall dlnenslons. 



Interior wall partitions of brick or concrete will be dimensioned to their outside 
edges and the well thickness will also usually be Indicated (fig 3-7 A and B), Interior frame 
wall partitions will normally be dimensioned to the center of the partition fig 3-7 C). 
However, some architects may show the dimensions to the outside edge of the wall (fig 3-7 0). 
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BRICK AND CONCRETE 
PARTITIONS 



STUD 
PARTITION 



STUD 
PARTITION 



FI9 3*7. Interior wall dimensions. 

Window and door openings 1n both freme and veneer exterior walls will be dimensioned to 
the centers of the openings (fig 3*6)* Brick and concrete exterior walls will show dimen- 
sions of door and window openings to the edge of the wall (fig 3-8). 





F1g 3-8. Mall opening dimensions. 
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locating missing dimensions . Many times when a dimension seems to be missing, It may 
In fact he located on some other print. Look on all views and/or parts of the prints that are 
associated with the building or structure. Usually the architect will give a dimension only 
once to save space. 

However, many dimensions can be found by simple arithmetic. Simply by adding and/or 
subtracting other dimensions on the print, the missing one may be found. Figure 3.9 shows how 
a missing dimension could be found by using a simple addition and subtraction. By adding the 
two dimensions given and subtracting them from the overall dimension, the unknown distance 
between A and B can be found. 



3'- 
+ 4' 



.4" 



16*-0" 



• 15 '-12" 
- 7' -4" 
B^B 1 * 



The unknown dimension between A and 8 Is 8'-8 N 




(NTS) 



Fig 3-9. Finding missing dimensions. 

EXERCISE: Answer the following questions and compare your answers with the answers listed at 
the end of the study unit. 

1. What Is the unknown dimension of (C) on the Illustration btlow? 



40'-0 - 



2ar-e"< 
® 
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2. What 1s the unknown dimension of (Z) on the Illustration below? 
« (D » * ia'»«V 



sr-o" 
(NTS) 



3. What 1s the unknown dimension* between A and B on the Illustration below? 



*-»"s|. 
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Section 11. DETAIL DRAWINGS 

Detail drawings are large scale drawings which show features that do not appear (or ap- 
pear on too small a scale) on the plans, elevations, and section views. Details do not have a 
cutting plane Indication, but are simply noted by a code. The construction around doors, 
windows, and eaves 1s usually shown 1n detail drawings. Other details which are customarily 
shown are sills, girder and Joist connections. 

Work Unit 3-4. DETAIL SCALE 

IDENTIFY, FROM A DETAIL DRAWING, THE SCALE USED. 

As mentioned earlier, a detail drawing 1s Indicated by a code or the notation "SEE DE- 
TAIL" "Men will be used to call attention to the fact that more Information 1s available 
about that specific part of the structure (F1g 3-1D). The detail may be located on the same 
sheet where the designated part 1s or 1t may be elsewhere on another sheet. Many times, 
several details will be grouped on one sheet; however, when a detail 1s drawn, 1t will usually 
be placed on the same sheet so reference can be made to 1t without too much Inconvenience to 
the builder. 

Detail scale. After the detail drawing has been located, the builder must ceter^lne 
the scale used to show the detail. If the details are not too difficult to understand, they 
may be drawn to the same scale as the plan, elevation, or section views. Details that show 
structural Information will normally be drawn at a larger scale so that the parts can be shown 
with more clarity. The architect can use any of the scales previously mentioned 1n work unit 
3-2, depending on how large the view must be drawn, so that all the Information can be seen 
clearly. 
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F1g 3*10. Oeta11 drawing. 

Figure 3-11 shows a detail drawing without soy scale Indicated. Occasionally an archi- 
tect will Include a detail drawing for Informational purposes only; thus the scale 1s not 
needed. The architect will Indicate this by listing (No scale) under the detail title <f1g 
3-11). 




2»8 JOIST 



BLOCKING BETWEEN JOISTS 
FOR SQUARE- EDGE PLYWOOD 

tNO SCALE) 
F1g 3*11. Oetall without scale. 

Many tints an architect will i use preferred scales "^^["J- J^l^JSSiSBL <rf 
builder using the OHnts carries a folding ruler that 1s divided Into Inches ™< ;!**«"«« of 
an inch. Each 1/16 Inch on the rule would aoua one-Inch on a detail drawn to 3/4 -1-0 
scale. A list of preferred scales and their relationship to the neasorewents on a folding 
rule 1s shown below. 



on rule ■ 1" on detail 
1 1/2" • l'-0" scale - 1/8" on rule • 1" on detail 
3" • l'-0" scale - 1/4" on rule • 1" on detail 
FULL SIZE scale - 1" on rule ■ 1" on detail 



3/4" 
1/2" 



1' 

r 



•0" scale - 1/16' 
-0" scale - 1/B" 



These scales are the preferred ones; hwever. an architect way and will use any of the 
scales available to hll on «n architect's scale. Therefore, a builder when reading a detail 
drawing nust be very careful about the scale used. 
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EXERCISE: Answer the following questions and compare your* answers with the answers given at 
the end of the study unit. 



1. The detail drawing Illustration below 1s drawn to_ 



scale. 
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2. What scale 1s used on the detail Illustrated below? 
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Work Unit 3-5. INTERIOR DETAILS 

IDENTIFY. FROM AN ILLUSTRATION* ANY INTERIOR DETAIL DRAWINGS. 

Interior detail drawings can consist of* but are not United to* the following Items: 
views of kitchen cabinets end all built-in Items, cabinets and closets throughout the build* 
Ing* permanently attached Items 1n the bathroom* Interior trim* fireplaces* and stairways. 

Host of the Items shown In a detail will also be shown on a plan or elevation view 
elsewhere on the set of prints, however* they do not Include enough Information for the 
builder. Therefore* a detail drawing 1s drawn to give the builder this needed Information. 
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detail drawings of kitchen. Figure 3-12 shows t*o detailed elevation views of « typi- 
cal kitchen. Tfie drawings not only give the measurement of the cabinets, but also show where 
the sink, range, end refrlgator are to be located. 
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F1g 3-12. Kitchen detail drawing. 

Petal 1 drawings of closets . Figure 3-13 shows both a front view and a side view of a 
typical closet (wardrobe). By using the Information provided on the detail, the builder would 
have very little trouble building the closet. 
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Fig 3-13. Clostt detail droning. 

detail drawings of bathroom . Figure 3-U shows a typical bathroom detail drawing, 
the detail a builder can determine the exact location of every fixture In the bathroom. 




Fig 3-14. Bathroom detail drawing. 

0 eta 11 drawing of Interior trim. Figure 3-15 is a typical detail drawing that shows 
h<* the window Trim mutt be applied. Figure 3-16 Is a detail. drawing of how the base molding 
Is applied. Figure 3-17 Is a detail drawing of the celling melding. None of the details are 
drawn to scale. 



3-14 



ERIC 



97 




F1g 3-16. Detail drawing of base Molding* 




F1g3-17. Detail drawing of calling witling. 

Patau drawing of an 1ntar1or stairway. A typical detail drawing shewing a stairway 
and opening is illustrated in ngure J-io. The d>ta11 shown 1s not to scale} however, froei 1t 
the builder can obtain a lot of Information such as headroom, width of tread* height of riser* 
and total rise of the stairway that he will use to build the stairway. 
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Fig 3*18. Stairway detail drawing. 

Detail drawing of a fireplace. Figure 3-19 shows a typical detail drawing of a masonry 
fireplace. The view presented is a sectional cut of a fireplace. Usually for a flreolace the 
complete set of details will consist of a section, plan, and elevation view because of the 
complexity of the construction. 




Fig 3-19. Fireplace detail drawing. 
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EXERCISE: Answer the following questions and compare your answers with the answers given at 
the end of the study unit. 

1. The Illustration below Is an example of a detail drawing of a 




2. The illustration below Is an example of a detail drawing. 




Work Unit 3-6. EXTERIOR DETAILS 

IDENTIFY, FROM AN ILLUSTRATION, ANY EXTERIOR DETAIL DRANING. 

An exterior detail can be drawn of any object when the architect usually feals 
additional Information Is needed. Therefore, we will not try to show every type <*f exterior 
detail drawing; however, we will shew sons oi the objects that are usually drawn !n detail. 

Cornice detail. The cornice of a building Is the projection of the roof at the eave 
line which forms a connection between the roof and sldewalls. In flsble roofs It Is formed on 
each side of the building, and In hip roofs It Is continuous around the perimeter. Figure 
3-20 shows a typical cornice detail drawn to 1* • l'-O* scale. 




CORNICE DETAIL 

RAFTER AND JOIST * 

scale - r* r-o* 



Fig 3-20. Typical cornice detail. 

gable end overhang . The gable end overhang 1* the extension of a gable roof beyond the 
end wall or the Dunning. The detail will give the builder Information about the type* and 
size of eaterlals and ho* far the overhang will extend beyond the end wall. Figure 3-21 shows 
a typical end overhang. 
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Fig 3-21. Typical gable end overhang. 
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Vent pipe openings In roof. Normally all the openings 1 
1. Figure a-zz snows a typical vent pipe detail. 



n the roof will be shown In 
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F1g 3-22. Vent pipe detail. 

Smoke jack and chimney details. Openings for smoker tacks (pipes, Jacks) and chimneys 
will be shown in detail drawings so that the builder can provide an adequate opening 1n the 
roof. Additional Information Is usually provided which will show the exact slz*. and location 
of the chimney or smokestack. Figure 3-23 shows a smokestack (Jack) tftUI'. Note the 
similarity between the smokestack shown 1n figure 3-23 and the vent Pipe shown 1n figure 3-22. 




<=.MnKF JACK DETAIL. 



F1g 3-23.. Smokestack detail. 

Louver and r1d;e ventilator details. Buildings with louvered or ridge ventilators will 
usually show details of the vents. Figure 3-24 shows a louver detail. A ridge ventilator 
detail Is shown 1n figure 3-25. 
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F1g 3-25. Mdge ventilator detail drawing. 

Exterior stair/step details. If a building has exterior stairs or steps* the architect 
will usually draw a detail snowing the design and sUe of the stairs. A typical stair detail 
1s shown 1n figure 3-26. 




STAIR OBTAIN 

F1o 3-26. Exterior stair detail. 
3-20 
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Sklrtboard detail drawing. Many buildings that have a poit foundation Mill use 
skirting to nil in tne space between the floor Joist and the finished grade. The architect 
may chooie to show a detail of how the sklrtboard will be attached. Figure 3-27 thaws a 
sklrtboard detail drawing. 
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Fig 3-27. Sklrtboard detail drawing. 

This work unit has shown only a few of the many objects that can be drawn In detail by 
the architect. He my show by drawing In detail any unusual use of siding, a dormer, an 
unusual entranceway, or an unusual pattern of laying brick used for ornanwtal decoration. 

EXERCISE: Answer the following questions and compare your answers with the answers given at 
the end of the study unit* 

1. Uhat exterior detail Is Illustrated by the drawing below? 
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2* The Illustration below 1s an example of an exterior 
drawing* 



detail 




Work Unit 3-7* U1N00U AND DOOR DETAILS 

IDENTIFY* FROM AN ILLUSTRATION* A WINDOW DETAIL DRAWING* 

IDENTIFY, FROM AN ILLUSTRATION, A DOOR DETAIL DRAWING* 

Most windows and their frames are jrillwork Hens that are usually fully issenbled at 
the factory* Window units, for example* often have the sash fitted, are weathers tripped* the 
frame assembled, and the exterior casing 1n place* Standard combination storms and screens or 
separate units may also be Included* Since most windows come fully assembled, most 
construction print* 1n the business world will not show window details* However, this 1s not 
true on military construction prints* Usually all military construction prints will Include 
detail drawings for every type of window used 1n the structure* 

Details shown on double-hung window . The double-hung window 1s perhaps the most 
familiar type of window* It consists of an upper and lower sash that slide vertically 1n 
separate grooves 1n the side Jambs or 1n full -width metal weatherstr'pplng* The top of the 
wiitdow frame H called the head* The sides of the window are called Jambs* The bottom 1s 
called the $111* Figure 3*28 shows a double-hung window with four (4) details and the 
location from which the detail 1s taken* Figure 3-28A shows a crops section view of the 
head* Figure 3-28B shows a cross section view of the meeting rails* Figure 3-2BC shows a 
cross section view of the side Jamb (notice that the Janb section is a plan view, looking 
down)* 
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F1g 3-28. Double-hung winds* details. 

Details sficwn on casement windows. Caseaent windows consist of s1de-h1nged sash* 
usually OTsTimS to wing ouward* Figure 3-29 shows an outiwlnglng casement window with four 
(4) detail views. View A 1s a sectlonel view of the head. View B 1s a sectional view (plan 
view, looking down) of the meting rails. A sectional view of side Jasb (plan view, looking 
downMt shown 1n view C. View D shows a "sectional view of the sill. 
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Fig 3-29* Case rent window detail* 

Details shown on stationary windows* Stationary windows used alone or in combination 
with doubie -hung or casement windows usuany consist of a wood sash with a large single light 
of Insulated glass* A stationary window with two (2) detail views Is shown In figure 3-30* 
View A shows a section view of the head, and view B shows a section view of the sill* Also, 
shewn in figure 3*30 Is an Illustration of a stationary window used In combination with two 
double-hung windows* 
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Fig 3-90. Stationary window totalis. 

Details shown of awning windows. An awning window unit consists of a frum In which 
one or more operative sashes are installed. The sashes of the awning type window are rode to 
Ming outward at the botton. A slvtlar unit* called tha hopper type* Is one In which th* top 
of ¥••• sash swings Inward. Figure 3-31 shows an awning type window with three (3) details and 
a typ.al coeblnatlon of several awning windows In one unit* View A of figure 3-31 shows a 
cross section view of the head. View Bis a cross section view of the horizontal wlllon 
between the top and botton sash. View C It a cross section view of the sill. The Phenton 
lines In views A* B* and C represent the swing of the hopper type window. 
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TYPICAL CO» NATION UNITS 



Fig 3-31. Awning window details. 

Exterior door details . Most doors and their frames are preassembled at a factory and 
delivered to a construction site In the sans manner as the windows which we discussed 
earlier. However, In military construction, the doors and their frames will usually be 
constructed on the Job site. A door detail will be needed In order to accomplish this. 
Figure 3-32 shows a typical panel type exterior door and three doot details. The head detail 
Is shown In view A. View C shows the sill detail whlcn Is taken directly below the head 
detail at the bottom of the door. Views A and C are taken from the left side of the door 
looking toward the right side of the door. The Jamb detail shown In view B Is a plan view, 
looking down. Notice that all three views show a combination storm door used with the 
exterior door. 
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EXERCISE: Answer the following questions and compare your answers with the ewers given at 
the end of the study unl t. 



t. The illustration balm Is a head detail for a 
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2. The door detail Illustrated below Is e detail drawing of the door 
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3* The drawing Illustrated below Is a detail of a 



sill, 
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4. The Illustration below 1s a detail of a window 
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Wort Unit 3-B. SECTION VIEWS 

10ENT1FY A SECTION VIEW OF A FOUNDATION PLAN. 

IDENTIFY, USING A UAL). SECTION VIEW, ANY OF THE MATERIALS USED IN THE CONSTRUCTION 
OF THE BU1LOTNG. 

A section shows how a structure looks when cut vertically by a cutting plane. It 1s 
drawn to a scale showing details of a particular construction feature that cannot be given 1n 
the general drawing. The section provides Information on height, materials, fastening, 
support systems, and concealed features. Section drawings are used to give a clear view of 
the Interior or hidden features of the object which normally cannot be clearly observed 1n 
conventional outside views. 

As mentioned 1n study unit 1, work unit 1-3, a section view 1s obtained by cutting away 
part of an object to show the shape and the construction at the cutting plane. The most 
common position of the cutting plane 1s through the longest dimension, or main longitudinal 
axis and parallel to the front view. The cutting plane will be Identified by a double set of 
letters such as A-A, G-B# etc. The actual view of the section after 1t has been cut will also 
be Identified by the same set of letters. Figure 3-33 shows a typical section v'ew and how 
the cut was made through the building. 
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F1g 3-33. Development of a section view. 

Section views of foundations . Foundations (both wall and coluam) will normally have 
section views included on a set of construction prints. Section views of the foundation will 
show the shape of the footlng(s), materials used, size of materials used, and any unusual 
features about the foundation. Figure 3-34 shows a typical column foundation plan with the 
architect's note to see section v1*w A-A and B-B on sheet 3 of the construction prints. Jh1s 
1s the typical way an architect will let the builder know about a section view that, will give 
the builder the needed Information. Sections A-A and B-B are shown 1n figure 3-3S. 
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Flo 3-34. Foundation Indicating th« section vlwt that ore 
available* 
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Flo. 3-3$. Section view of a colum foundation. 
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Figure 3-36 shews a typical taction vie* of a wall foundation. Note that the architect 
not only gives Information about the materials used 1n the foundation, but also Includes the 
materials used 1n the construction of the floor and wall. 



Wall section views. The wall section view 1s of primary Importance to construction 
supervisors and to tne craftsmen who do the actual building. The wall section shews the 
construction of the walls as well as the way 1n which structural members and other features 
are Joined together. Since most wall sections extend vertically from the foundation to the 
roof, they will contain Information not only about the wall; but also about the roof and 
foundation. Figure 3-37 shews s typical wall section view. Notice the large amount of 
structural 1nformst1on Included on the section view Illustrated. Information about exterior 
finish on both the well and roof are shewn (roof finish 1s 45# roll roofing over 1" x 6" 
sheathing). The wall will have 1/4" x 1/2" x 6" bevel siding for exterior finish end 1/2" 
gypsum for Interior finish material* 




F1g 3-36. Typical section view of a wall foundation. 



3-31 




***** 3HB*TtN& 



HEAOER 




PlYWMt> ft/S3£T 



m +0 P&r iL FL00X SYSTEM 
PLAH § SMS Sf #, , 



T/P/fAi 1/vttLL SECTION 

SCALE: l"»/'.0* 



F1g 3-37. Typical wall section via*. 

EXERCISE: Answer the following questions and compare your answers with the answers given at 
the end of the study unit. 

1. What type of section view will give 1nformt1on about the sUe and shape of 
footings? 
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2. The 11 lustration shown below 1i an example of a 
view. 




3. Foundation section views could show both column foundation or 

views. 



4. What type of section view will give Information about the exterior finish? 



5. What section view would give a builder Information about the finish used on the 
roof? 



Note: Questions 6 through 10 pertain to the Illustration below. 




6. Whit type of Material Is used for the outside wall sheathing? 



7. Whit size are th» floor Joists? 



6. What type of oaterlel Is used on the Inside veil? 



9. What slse Is the oaterlal used to finish the floor? 



10. What type of shingles are to be used on the roof? 



Section 111. FRAMING PLAN 

Frasring plans show the slse* nutter, and location of structural ateliers which form the 
building fraee wort. Separate plans nay be furnished for floors, walls, and roofs. 
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Work IWt 3-9. FLOOR FRAMING PLANS 

IDENTIFY. FROM AN ILLUSTRATION. A FLOOR FRAMING PLAN. 

Floor framing plan . Framing plans for floors are basically plan views of the girders 
and Joists - : The size and spacing of the joists* the size and number of girders* and the 
bridging are noted on the plan. A typical floor framing plan 1s shown 1n figure 3-36. By 
reading the floor framing plan* you learn that the girders will be made up of three 2 x 6's 
(or three 2 x 8's for 20-foot spans). The Joists will be made up of 2 x 6's and are to be 
spaced at Intervals of 3 feet (2 W x 6 M at 3'-0 w O.C.) with bridging. The Joist lengths are 
Joined at the footings with I 1/2 x 2-foot splices. Note that there are two types of footings 
Indicated (type C and type 0). Detailed views of footings* Joists, girders* or foundations 
may be shown on the framing plan 1f the architect feels additional Information 1s needed. 




Fig 3-38. Floor framing plan. 

EXERCISE: Answer the following questions and compare your answers with the answers given at 
the end of the study unit. 

I. What plan would show the size and spacing of the Joists* the size and number of the 
girders* and the type of bridging used? 
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2. The illustration below Is an example of a * 




Wort Unit 3-10. ROOF FRAMING PLAN 

IDENTIFY, FROM AM ILLUSTRATION, A ROOF FRAMING PLAN. 

Roof framing plan. F railing plans for roofs are very similar to floor framing plans and 
Impart me same easic xype of Information. Normally shown Is the size and spacing of rafters, 
ridgeboard, bearing walls, any roof openings, and other structural members In the roof as 
noted by the architect. Figure 3-39 shows a typical roof framing plan for a gable roof with a 
slope of 6 and 12 (6 inches of rise for every foo* of run). After reading the plan, you can 
determine that the rafters will be'2 x 6's spaced 18 Inches on center. A ridgeboard made up 
of 2" x 6" stock will be used In the roof. The framing plan also indicates an opening for a 
chimney. The rafters will extend 1 foot beyond the edge of the building. 
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Fig 3-39. Roof framing plan. 

3-36 

119 



EXERCISE: Answer the following questions and compare your answers with the answers 1n the 
back of the study unit. 

I. What framing plan would show the size and spacing of the rafters? 



2» The Illustration below 1s a.i example of a 
pi an. 




Work Unit 3-11. WALL FRAMING PLAN 

IDENTIFY, FROM AN ILLUSTRATION, A WALL FRAMING PLAN. 

wall framing plans (details) . Wall framing plans (also called wall framing ,deta1 Is) 
present information about the size and location of studs, diagonal bracing, cripples, 
trimmers, headers, fire blocks (girts), plates, and comer posts. The door and window framing 
can also be shown 1n a wall framing plan. Figure 3-40 shows both a typical wall framing plan 
and a detailed drawing that shows where wall framing members are located. Notice that the 
framing plan gives not only the size of the studs, but also gives the on-center spacing at 
16". Wall fiamlng plans c*n be as simple as tne one Illustrated 1n figure 3-40 or they may be 
very complicated. Their complexity will depend upon the amount of Information that the 
architect 1s trying to Include on the plan. 
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F1g 3*40. Typical wall framing plan. 

EXERCISE: Answer the following Hens about the Illustration below. Compare your answers with 
the answers given at the end of the study unit. 
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1. The Illustration 1s an example of a 



framing plan. 



2. What size nails are to be used to fasten the studs to the sole plate? 



3. The stud spacing 1s to be either, 
1nchM on center. 



or 



Section IV. TYPES OF FRAME CONSTRUCTION 

There are four principal types of frame construction which are used today 1n the 
construction of light structures. They are platform (also called western)* balloon, braced, 
and plank and beam. A brick veneer structure 1s also considered a frame structure because the 
Internal or supporting structure 1s entirely of wood framing. Solid masonry construction such 
as brick or concrete block will not be discussed because of the limited use of masonry 
construction 1n the theater of operations. Braced frame* plank, and beam construction will 
not be discussed either. This section will concentrate on the platform and balloon framing 
methods which are the most widely used 1n the theater of operations. 

Work Unit 3-12. PLATFORM FRAMING 

10ENTIFY. FROM AN ILLUSTRATION, A PLATFORM FRAME DRAWING. 

IDENTIFY, FROM AN ILLUSTRATION, ANY FOUR OF THE STRUCTURAL MEMBERS USEO IN PLATFORM 
FRAMING. 

Platform framing . The Platform (also called western) frame 1s the most commonly used 
method in military construction. It 1s distinguished by the floor platforms Independently 
framed as shown 1n figure 3-41, the second and third floors supported by studs one story 1n 
height. Framing of this *>;e 1s fast, safe, and allows for extensive u$e of short materials. 
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Interior partitions and exterior walls are framed with material of the sane length* thereby 
Insuring proper balance 1n case of any shrinkage. 




F1g 3-41. Platform (western) frame construction. 

Because each floor 1s framed separately* the subfloor 1* laid "story by story" before 
the wall and partition studs are raised (fig 3-42). The studs are fastened to a sole plate 
that 1n turn 1s fastened through the subfloor to the floor Joists. It 1s very difficult to 
Install service pipe or wiring 1n these walls after they have been covered. 




F1g 3-42. Method of framing upper-floor Joists and studs 
1n platform framing. 

The platform frame 1s preferred for one-story structures since 1t permits both the 
bearing and nonbearlng walls* which are supported by the Joist, to settle uniformly. 

Typical main components of the platform frame are the following: 

(1) Mall studs. Studs are the closely spaced vertical members of partitions and 
outside walls. Their purpose 1s to support the weight of the upper floors and to 
provide a framework for exterior and Interior finishes. 

(2) Plates. A top plate 1s a horizontal member of a partition or frame wall. It 
serves as a cap for studs and support for the Joists. The soil plate (bottom 
plate) serves as a rest for the studs. 
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(3) Bracing. Diagonal braces aro permanent parts of a building which serve to stiffen 
in> wans, keep the corners square and plumb, and prevent the frame from being 
distorted. The common types of bracing which you will use aro let- In, set-In, and 
block bracing. 

(4) Joists. Joists are laid edgewise to support the floor boards. 

(5) Rafter . The ribs are run from hip, or ridge, to eaves In the roof. 

(6) $111. S1 1 1s are horizontal members that either rest upon or form the foundation of 
tFwDiouse. 

(7) Sheatli..^. Sheathing 1$ generally applied diagonally to assist In strengthening 
the structure. 

All of the aforementioned components are Illustrated In figure 3-41. 

EXERCISE: Answer the following questions about the Illustration below. Compare your answers 
with the answers given at the end of the study unit. 




. The lllustrctlon shown Is an example of framing. 

. In what location on the Illustration would you find a stud? 

. In what location on the Illustration would you find a Joist? 

, At which location would you find a diagonal brace? 

. Which location Indicates exterior wall sheathing? 

. Which location Indicates the top plate? 



Work unit 3-13. BALLOON FRAMING 

IDENTIFY, FROM AN ILLUSTRATION, A BALLOON FRAME DRAWING. 

STATE THE MAJOR DIFFERENCE BETWEEN BALLOON FRAMING AND PLATFORM FRAMING* 

Balloon framing . The major characteristic of the balloon frame shown In figure 3-43 Is 
the uve or studs extending from the sill (sole) plate to the rafters* Also, the Joist ends 
art supported by ledge (or ribbon) boards and are nailed to the stu^s as shown In figure 
3-44. The ribbon board Is let Into (seated In) the stud to form a rigid support for the 
Joist. The balloon frame offers the advantages of speed and economy of construction as 
compared to the braced frame method. The continuous studs facilitate easy Installation of 
service pipe, conduit, etc., without cutting through plates and weakening the structure. 
Corner braces for this frame are lighter than In the braced frame and are let Into the outside 
edges of the studs. 
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EXERCISE: Answer the foil wing questions and compare your answers with the answers given at 
the end of the study unit. 

1. The Illustration below 1s an example of frame construction. 




2. The major difference between platform and balloon frame construction 1s that 1n 
balloon framing the studs run from the plate to the 



SIMURY REVIEW 

tn the preceding work units* you have been Introduced to the architect's scale and Its 
uses. You are now able to determine dimensions from prints by using the architect's scale. 
You can locate and read various types of det<11 drawing and framing plans. You can also 
Identify the two main types of frame construe Jon used 1n the theater of operations as balloon 
and platform framing. 
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Answers to Study Unit #3 Exercises 
Work unit 3-1. 

1, l'-0 w or 1 foot 

2, graphic 

3, 1/4" • l'-O" 

Work Unit 3-2. 

1, 4" -7- 

2, 4'-6 H 

3, 12*-11» 

4, 12'-4" 

5, 9* -9* 

Work Unit 3-3. 

1, ll<-6" 

2, 21'-7 1/4" 

3, 3' -6 3/4 

Work Unit 3-4. 

1, 1" • l'-0" 

2, 3/4- • l'-O" 

Work Unit 3-5. 

1. shelf 

2. stair (stairway) 
Work Unit 3-6. 

1. Cornice 

2. stairs (stairway) 

Work Unit 3-7. 

1. door 

2. $111 

3. window 

4. jamb 

Work Unit 3-6. 

1. Foundation 

2. foundation section 

3. wall foundation 

4. wall section 

5. wall 

6. 1" x 6" siding 

7. 2» x 8" 

8. 5/8 w plaster board 

9. 25/32 
10. Asphalt 

Work Unit 3-9. 

1. Floor framing plan 

2. Floor framing 



Work Unit 3-10. 

1. Roof framing plan 

2. Roof framing 

Work Unit 3-11. 

1. wall 

2. 16« 

3. 16" or 24" 
Work Unit 3-12. 

1. platfcm 

2. 0 

3. K 

4. H 

5. J 

6. C 

Work Unit 3-13. 

1. Balloon 

2. $111 (sole), rafter 
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STUDY UNIT 4 

UTILITY, HEATING, AND AIR CONDITIONING 

STUDY UNIT OBJECTIVE; UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YDU WILL BE 
ABLE TO IDENTIFY UTILITY, HEATING, AND AIR CONDITIONING SYMBOLS AND ABBREVIATIONS. 
YOU WILL ALSO BE ABLE TO READ AND UNDERSTAND UTILITY, HEATING, AND AIR CONDITIONING 
PLANS. 

The architect will make the original drawings of the job when construction projects are 
large. These drawings are known as working drawings; they are then printed and are known as 
working prints. At th* same time* other sets of drawings are also prepared, each for the 
electrical work, for the plumbing, the heating and air conditioning and so on. However, for a 
small construction project, the architect will normally Include the electrical plan, the 
plumbing plan, and the heat1ng/a1r conditioning plan with the original set of drawings. 

All builders and craftsmen should be able to read and understand the sections of the 
prints that pertain to their related fields. They should also have a general understanding of 
the Information found on the other plans. Utility, heating, and air conditioning plans are 
used primarily by the craftsmen responsible for these functions, but they are Important to the 
builder as well. Host utility, heating, and air conditioning Installations require that open* 
1nqs be left 1n walls, floors, and roofs for the admission or Installation of these features. 
The builder who 1s placing a concrete foundation wall must study the specialized utility/ 
heating/air conditioning plans to determine the number, sizes, and locations of the openings 
he must leave for these operations. 



Section 1. ELECTRICAL PLANS 

Oh military construction prints the electrical Information normally 1s shown on the 
floor plans. Occasionally the electrical work 1s so complex that the Information must be 
shown on a separate electrical plan. The electrical plan should show the locations of 
switches, light fixtures, receptacles, and 1n some cases electrical devices such as TV's, 
stoves, and dryers. An electrical wiring plan (diagram) showing all the wiring and cable runs 
may be Included. Additional Information will usually be shown \n the specifications and 
schedules section of the construction prints. 

This section will concentrate on the basic electrical plan and the syabols and abbrevi- 
ations used on them. 



Work Unit 4-1. ELECTRICAL SYMBOLS 

IDENTIFY, FROM AN ILLUSTRATION, ANY THREE ELECTRICAL SYMBOLS. 
Electrical symbols. 

As mentioned 1n study unit 2, the architect uses symbols to furnish a lot of Informa- 
tion 1n a very small space. Many of the electrical symbols will not have the same shape or 
features as those we talked about 1n study unit 2 on elevation drawings and floor plans. Many 
syvribols are very similar 1n design and shape and the builder must use caution 1f there 1s any 
uncertainty about what the symbol represents. Normally the architect will show any unusual 
symbol 1n a legend on the electrical plan. Figure 4-1 shows some of the most commonly used 
electrical line symbols. Floure 4-2 shows some of the more commonly used switches, receptacle 
outlets* and lighting fixtures. Notice the similarity between a celling light fixture and a 
slnqle receptacle outlet. 
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ITEM 



SYMBOL 



WIRING CONCEALED IN 
CEILING OR WALL 

WIRING CONCEALED IN 
FLOOR 

EXPOSED BRANCH CIRCUIT 



BRANCH CIRCUIT HOME RUN TO 

PANEL BOARD (NO. OF ARROWS *j, 

EQUALS NO. OF CIRCUITS, DESIGNATION 
IDENTIFIES DESIGNATION AT PANEL) 



THREE OR MORE WIRES (NO. OF CROSS 
LINES EQUALS NO. OF CONDUCTORS 
TWO CONDUCTORS INDICATED IF NOT 
OTHERWISE NOTED) 

INCOMING SERVICE LINES 

CROSSED CONDUCTORS, NOT CONNECTED 

SPUCE OR SOLDERED CONNECTION 

CABLED CONNECTOR (SOLDERLESS) 

WIRE TURNED UP 9 

WIRE TURNED DOWN • 

F1g 4-1. Line *ynbol$ for electrical wiring. 
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ITEM 

SWITCHES - 

SINOLE FOLK SWITCH 



DOUBLE POLE SWITCH 



THREE WAY SWITCH 



SWITCH AND PILOT LAMP 



CEIUNO POLL SWITCH 



and related 
and cabinet 



PANEL BOARDS 

PANEL 



SWITCHBOARD, CONTROL STATION OR 
SUBSTATION 

SERVICE SWITCH OR CIRCUIT BREAKER 



EXTERNALLY OPERATEO DISCONNECT 
SWITCH 



MOTOR CONTROLLER 

MISCELLANEOUS - 
TELEPHONE 

THERMOSTAT 
MOTOR 



SYMBOL 



8 



8a 



© 



I OR |*6ft<g) 



OR 



4 

-© 
® 



ILLUSTRATION 




Fig 4-2. Symbols for electrical fixtures and controls. 
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ITEM 


SYMBOL 


ILLUSTRATION 


LIGHTING OUTLETS** 
CEILING 


0 




WALL 


-o 




FLUORESCENT FIXTURE 


C3E3 




CONTINUOUS ROW FLUORESCENT 
FIXTURE 

BARE LAMP FLUORESCENT 
^TRIP 






l_D 1 _l I 









'letters aooeoto symbols INOICATE special type or usage 

J* JUNCTION BOX R* RECESSEO 
L- LOW VOLTAGE X- EXIT LIGHT 



RECEPTACLE OUTLETS 
SINGLE OUTLET 

DUPLEX OUTLET 



-@or ® 

OR ® 



OUAORUPLEX OUTLET 
SPECIAL PURPOSE OUTLET 
20- AMP, 290- VOLT OUTLET 

SINGLE FLOOR OUTLET 

(BOX AROUNO ANY OF ABOVE 
INDICATES FLOOR OUTLET OF 
SAME TYPE) 

"LETTER G NEXT TO SYMBOL INOICATES GROUNDING TYPE 

Fig 4»2. Symbols for electrical fixtures and contro1s»»(cont1nued). 

RCISE: Answer the following questions and compare your responses with the answers listed 
at the end of the study unit. 




1. The symbol S 3 Is the symbol for a (an) 

2. The symbol 0 1s the symbol for a(an) 

3. The symbol -©*1s the symbol for a(an) 
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4. What 1$ represented by the symbol Illustrated below? 




5. The Illustration below 1$ the symbol for 



1 0 1 I J 

6. The Illustration below 1s the symbol for 



7. What 1s represented by the symbol Illustrated below? 



Work Unit 4-2. ELECTRICAL ABBREVIATIONS 

HATCH, FROM A LIST, ANY THREE ELECTRICAL ABBREVIATIONS TO 1;<E1R CORRECT TERMS. 

Electrical plan abbreviations . Electrical plans can and do contain any amount of 
accepted abbreviations. The architect will use abbreviations when space 1s not available to 
letter the term 1n Its entirety. Host architects will use an accepted form of abbreviation, 
but 1f there 1s any doubt, he will spell out the word completely. Many abbreviations can have 
more than one meaning. The abbreviation "F," for example, could represent "fan" or "furnace"; 
therefore, the builder must be very careful about his Interpretation of an abbreviation. If 
there 1$ eny question about the meaning of an abbreviation, the builder should contact the 
architect or draftsman for the true meaning. 

Table 4-1. Electrical plan abbreviations 

TERM ABBREVIATION 

Access Panel AP 

A1r Conditioning AIR COM 

Aluminum AL 

American Wire Gage AUG 

Ampere A or AMP 

Circuit C1R 

Circuit Breaker CB 

Clothes Dryer CO 

Conduit C 

Control Panel CP 

Copper COP 
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Table 4-1. Electrical plan abbreviations— (continued) 



TERM ABBREVIATION 

Cycle CV 

Diagram 01 AG 

Direct Current DC 

Dishwasher OW 

Oryvr 0 

Electric panel EP 

Fan F 

Fixture F 

Fluorescent FLUOR 

Furnace F 

Gage 6A 

Garbage Disposal GD 

Grounded 6, 6R, or GRD 

Hertt HZ 

Horsepower HP 

Hotwater Heater HUH 

Junction Box JB 

Kilowatt KW 

Lamp L 

Line L 

Main Distribution Panel HDP 

Meter M 

Motor M or MOT 

National Electric Code NEC 

Negative MEG 

Neutral N 

Outlet OUT 

Panel PNL 

Phase P 

Pole P 

Positive POS 

Pull Chain PC 

Pull Switch PS 

Radiant Heater AH 

Radio ft 

Range R 

Receptacle ft 

Recessed ft 

Refrigerator REF 

Relay ft 

Service SEftV 

Single Pole 1-P 

Smoke Detector SO 

Specification SPEC 

Switch SorSU 

Switch Panel SP 

Telephone TEL 

Thermostat T 

Three Pole 3-P 

Transformer T 

Two Pole 2-P 

Underwriter's Laboratory UL 

Ungrounded UNO 

Utility Room URN 

Volt V 

washing Machine MM 

Watt W 

Wire W 
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EXERCISE: Column t below lists electrical plan abbreviations. Column II lists electrical 
plan terms, tn the numbered blanks to the right of the abbreviation write the 
matching term for the abbreviation. Compare your responses with the answers 
listed at the end of the study unit. 

Column 1 Column 2 

Abbrevl at Ions Terms 

1. AP, Panel Switch 

Negative 

?. CB, Outside 

Utility Room 

3. DC. Citizen's Band 

Modulate 

4. GR, 1 - Per Unit 

Pull Switch 

5. M, Single Pole 

Access Panel 

6. NEG, Olrect Current 

Circuit Breaker 

7. OUT, Neutral 

Meter 

8. PS, Grounded 

Olmer Control 

9. 1-P. 



Outlet 

10. URM, Unground lead 

Gage Regulator 

Work Unit 4-3. READING ELECTRICAL PLANS 

IDENTIFY, FROM AN ELECTRICAL PLAN, THE TOTAL CONNECTE0 LOAD ON ANY CIRCUIT. 

IDENTIFY, FROM AN ELECTRICAL PLAN, THE CIRCUIT TO WHICH LIGHTING OUTLETS ARE CON- 
NECTEO. 

Before a builder can read and understand the Information found on an electrical print, 
he must have a basic knowledge of electrical terms, materials, and their application. 

The electrical wiring system In a building Is the Installation which distributes elec- 
trical energy. It 1s frequently referred to as the "Interior wiring system" to distinguish 1t 
from the "electrical distribution system" which Includes outside power lines and equipment for 
multl -building Installations. 

The nomenclature of a building wiring system Is divided Into two principal parts 
according to function as follows: 

Building Feeders and Subfeeders . A building feeder Is a set of conductors which 
supply electricity to tne ouiiding. a subfeeder Is an extension of the feeder through a cut- 
out, or switch, from one Interior distribution center to another without branch circuits In 
between. 

Branches or Branch Circuits A branch circuit Is a set of conductors, feeding through 
an automatic cutout, or ruse, ana supplying one or more energy-consuming devices such as 
lights or motors. 

A variety of materials and fittings are used 1n the Installation of electrical wir- 
ing. Some common Hems you would use In theater of operations type construction are described 
1n the following paragraphs. 
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Conductors . A conductor 1s any wire, bar, or ribbon, with or without Insulation. It 
1s usually nude of copper because of the good electrical characteristics of that metal. The 
smallest size wire permitted for use 1n Interior wiring systems Is 14 AUG. The determination 
of the wire slie to be used In circuits Is dependent on the voltage drop coincident with each 
size, The size of the conductor used as a feeder to each circuit 1s also based on voltaqe 
drop. You should select the wire size so that the voltage drop from the branch circuit supply 
to the outlets will not be more than 3 percent. Table 4*2, which 1s based on an allowable 3 
percent voltage drop, lists the wire sizes required for various distances between supply and 
load, at different load currents. Table 4-2 also lists the serv1ce-w1re requirements and cap- 
acities. The minimum size for service-wire Installation shall not be smaller than the size of 
the wire used for conductors of a branch circuit and In no case smaller than No. 12. Service- 
wires must not only meet the voltage-drop requirements but also be Inherently strong enough to 
support their own weight, plus any additional loading caused by nature (1ce, branches, and so 
on). Symbols are used on electrical plans to show the routing and Interconnection of wiring. 
The symbols that you will most frequently encounter are shown 1n figure 4-1. Wiring may be 
divided Into four classes according to the type of installation or the materials used. 

a. Expedient wiring . There are many applications where electrical wiring Installations 
are needed for temporary use. One example Is a forward area installation. A complete 
Installation Including knobs, tubes, cleats, and damage protection would require too much time 
and would be Impractical. Consequently, expedient wiring used for temporary buildings and 
forward areas does not require the mounting and protective devices used In permanent Install- 
ations. Generally, the wires are attached to building members with nails, and pigtail sockets 
are used for outlets. Soldering Is omitted and friction tape is used as a protective covering 
on the connections. Fixture drops, preferably pigtail sockets, are Installed by tapping their 
leads to wires and then taping the taps. The sockets are supported by the tap wires. 

b. Open wiring. Open wiring 1s the type of wiring most often used In theater of oper- 
ation construction because of economy of materials and ease In making additions or alter- 
ations. Wiring 1s supported and separated on porcelain knobs, cleats and tubes or encased In 
a nonmetalUc flexible casing called loom. Wiring exposed to possible mechanical damage 1s 
protected by r nlng boards or railings. Taps or splices are supported. 

Table 4-2. Minimum wire sizes 
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c* Armored cable wiring , Armored cable* commonly celled BX* provides mechanical damage 
protection without additional protective provisions, All connections and splices are made 
within bom* usually with wire nuts* Cables are run through holes In building members or 
supported by staples or straps* NonmetalUc sheathed cable 1s sometimes used for Interior 
wiring also* Connections and supports are similar to the ones 1n armored cable wiring* 

d* Conduit wiring * Algid or thin -wall conduit wiring provides the highest quality and 
most expensive installation* Rigid or thin -wall pipe 1s used to support and protect the con- 
ductors* Splices and taps are made at Junction boxes or outlet boxes* Very little additional 
support or mechanical damage protection 1s required beyond that provided by the conduit* 

Fixtures* The various switches and outlets* such as lighting fixtures and recepta- 
cles* are shown by symbols on Interior wiring plans* The most frequently encountered symbols 
are shown 1n figure 4-2* 

Fuse Boxes and Circuit Breakers * Each branch circuit is connected to some protective 
device* usuaTJy at the point wnere electrical service enters the building* Sub-feeders and 
additional protective devices may be used for devices such as motors* 

a* Fuses * The device that automatically opens a circuit when the current r1s*s beyond 
the safetyTTmlt Is technically called a cutout* but more comnonly 1t 1s called a fuse* Al l 
circuits and electrical apparatus must be protected from short circuits or dangerous over- 
current conditions b> using correctly rated fuses* The cartridge type fuse 1s used for cur- 
rent rating above 30 amperes 1n Interior wiring systems* The plug or *crew type fuse 1s 
satisfactory for Incandescent lighting or heating appliance circuits* Time-lag fuses should 
be used on branch circuits* wherever motors are connected* Instead of the standard plug or 
cartridge type fuse* These fuses have self -compensating elements which maintain and hold the 
circuit 1n line during a momentary heavy ampere drain* yet cut out the circuit under short- 
-circuit conditions* As you know* the heavy crnpere demand normally occurs in motor circuits 
when the motor 1s started* 

b* Fuse Boxes * As a general rule the fusing of circuits 1s concentrated at centrally 
located ruse or distribution panels* These panels are normally located at the service- 
entrance switch 1n small buildings or Installed 1n several power centers 1n large buildings* 
The nunfter of service centers or fuse boxes 1n the latter case would be determined by the con- 
nected power load* 

c* Circuit breakers * A circuit breaker 1s a protective switching device designed to open 
a current -carrying circuit under overload* high or low voltage* or short-circuit conditions* 
and 1t Is sometimes substituted for the entrance switch 1n small building electrical Install- 
ations* Mo fuses are used 1n the circuit breaker* The breaker 1s generally operated auto- 
matically* although manual operation 1s also provided* As a rule* no detailed wiring diagram 
for a circuit breaker 1s shown on construction prints since such diagrams are to be found on 
the Inside of the circuit breaker box cover* 

Reading electrical plans * Electrical plans show what Items are to be Installed* their 
approximate location* ana trie circuits to which they are to be connected* A typical elec- 
trical plan for a post exchange 1s shown 1n figure 4-3* The plan shows that the Incoming ser- 
vice consists of three NO* B wires and that two circuit-breaker panels are to be Installed* 
Starting at the upper left* the plan shows that nine celling lighting outlets and two duplex 
wall outlets are to be Installed 1n the bulk storage area* The arrow designated *B2* 
Indicates that these outlets are to be connected to circuit 2 of circuit -breaker panel B* 
Note that three wires are Indicated from this point to the double home -run arrows designated 
"81* 82"* These are the hot wire from the bul* storage area to circuit 2 of panel B* the hot 
wire from the administration area to circuit I of panel 8* and a common neutral* From the 
double arrowhead* these wires are run to the circuit breaker panel without additional con- 
nections* This run 1s shown at the left side of figure 4-4* which 1s typical of the celling 
wiring diagram provided* for open wiring of medium or extreme complexity* Note that the en- 
tire Installation 1s not shown 1n figure 4*4* The diagram shows the splices* support and 
Insulator arrangements used* Note that this 1s a physical drawing rather than a symbolic one* 
so each line represents a single wire rather than a pair of conductors as 1n the plan* A note 
calls out a circuit breaker Installation detail at the point where the wires are down to the 
circuit -breaker panel* and the arrowheads on the leader from the note show the direction from 
which thi> circuit breaker Installation detail 1s drawn* The circuit breaker panel Install- 
ation detail (fig 4-5) shows the Installation arrangement for the circuit breakers* In- 
cluding grounding* splices* and connections to the Incoming service* Note that the circuit 
breaker pawls are placed S feet 6 Inches from the floor line* You can also see that a 3/4* 
Inch pipe driven 8 feet Into the ground Is used for grounding the No* 8 ground wire* 
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tn tone Installations alternate outlets are connected to different circuits so that 
half the lighting nay be turned on at one time, and only part of the service will be out 1f a 
circuit breaker is tripped. For these purposes, the circuit Identification (Al, 81, etc.) Is 
noted alongside each fixture In the plans. 

Usually, Miring plans are not provided for the fixtures, tf the connections are not 
obvious, diagrams are normally supplied with the device. A three-way switch circuit, which 
enables the control of a single outlet from two locations, Is shown 1n figure 4-6. On an 
electrical Plan you will find the three-way switch Is indicated by the symbol S3. 




ELECTRICAL PLAN 




ELECTRICAL NOTES, 



CONNE CTED LOft£_ _ 

TOTAL 



TO H»l •* 



TOP" 



Fig 4-3. Typical electrical plan. 
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F1g 4-4. Typical celling wiring diagram. 

The total load on any one circuit can be determined by adding the total requirements 
for each lighting outlet on any circuit. Each outlet requirement will either be noted at 1ti 
location or In the electrical notes Included with the plan. Figure 4-3 shows the outlets for 
circuit B2 and their watt requirements at 40 watts each. There are nine outlets on the 
circuit at 40 watts each; therefore, there Is a total requirement or load of 360 watts for 
circuit 82. A kilowatt contains 1*000 watts. 

4-11 



137 



a'xr supp ort -j «wnc uni 7 <-po*cu.mn 
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SPLIT KNOt, IHWUTOBV 



TUNS TMM) «MU 
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Bxrewoft wall 



NO JCALI 



Fig 4-5. Typical circuit breaker panel Installation detail. 
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Fig 4-6. Wiring diagram for a three-way switch. 



EXERCISE: Refer to figure 4*3 to answer the following questions. Compare your responses with 
the answers listed at the end of this study unit. 

1. The lighting outlets 1n the radio repair area are connected to which circuit? 



2. The center row of lighting outlets In the store area 1s connected to which circuit? 



3. The right-hand row of lighting outlets In the store area 1s connected to which cir- 
cuit? 



4. What Is the total connected load on circuit A6? 
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5. What 1s the total connected load on circuit A2? 



6. Uhat 1s the total connected load on circuit BI? 



7. Circuit h5 shares a common neutral wire with wilch other circuit? 



Section 11. PLUMBING PLANS 



All piping, apparatus* and fixtures for water distribution and waste disposal within a 
building are classified as plumbing. Piping for heating systems 1s called steam fitting and 
1s covered 1n section 111 of this study unit. This section will primarily discuss the plumb- 
ing within a building and not how water/waste 1s distributed within the main water/sewage 
systems. 



Work Unit 4-4. PLUMBING SYMBOLS 

IDENTIFY* FROM AN ILLUSTRATION, ANY THREE PLUMBING SYMBOLS. 

Plumbing symbols . As a rule, plumbing plans show the location of fixtures and fittings 
to be In st a Med and tne size and routing of piping. Details are left to the plumber who 1s 
responsible for Installing a properly connected system 1n accordance with good plumbing and 
construction practices. Plumbing plans consist generally of four types of symbols: 

a. Line symbols for piping 

b. P1pe-f1tt1ng symbols for pipe unions, couplings, and connections 

c. Valve symbols to Indicate the required control points 1n the system 

d. Symbols Indicating the various plumbing fixtures required by the plan 

Before trying to read a plumbing plan, the builder should famllarfze himself with the 
symbols and explanation of these symbols given 1n this work unit. 

Piping symbols. The type and location of piping will be Indicated on the plans by a 
solid or dasn-une. Figure 4-7 shows the standard symbols used on piping diagrams. The size 
of the required piping will be noted alongside each leg on the plan. An example of sizing can 
be seen on figure 4-B. Piping up to 12 Inches 1n diameter 1s referred to by Its nominal size, 
which 1s approximately equal to the Inside diameter. The exact Inside diameter will depend on 
the grade of pipe; heavy grades of piping have smaller Inside diameters because of their 
greater wall thickness. Piping over 12 Inches 1n diameter 1s classified and referred to by 
Its actual outside diameter. 
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LEADER, SOIL OH WASTE 
(ASOVI GftADE) 

(MLOW GRADE) 

VENT 

COLO WATER 
HOT WATER 
HOT WATER RETURN 
ORINKINO WATER 



ORtNKINO WATER RETURN — — 

MID 



ACIO WASTE 



COMPRE99E0 AIR —A A— 

FIRE CINE — F 

OAS LINE — 0 «— 

TILE «PE — T T— 

VACUUM — V V— 

F1g 4-7. Line symbols for piping. 

fittings . Figure 4-8 Illustrates the symbols *ised for the most frequently encountered 
pipe fittings. A more complete 11st 1s contained 1n appendix B. Note that the basic line 
symbol for a section of pipe shown at the top of figure 4-8 Hill actually be combined with the 
line symbology shown 1n figure 4-7. In this way* you are able to determine not only the size 
of pipe and method of branching and coupling but also the use to which the pipe will be put. 
This 1s Important. 1n that the type of material from which the pipe 1s made determines how the 
pipe should be used. This subject will be discussed 1n detail 1n later paragraphs. 

Valves . Figure 4-9 Illustrates the symbols used for the most frequently encountered 
valves. A more complete 11st 1s contained 1n appendix B. Material and sizes for valves are 
normally not noted on drawings but must be assumed from the size and material of the con- 
nected pipe. However* when specified on a bill of materials or plumbing takeoff, valves are 
called out by size* type* material* and working pressure. For example: 2-1nch check valve* 
brass. 175 pounds working pressure. 
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(TEM 



SYMBOL 



SAMPLE 
APPLICATION (S) 



ILLUSTRATION 



PIPE 



JOINT - 
FLANGED 



SCREWED 



BELL ANO SPIGOT 



SINGLE LINE IN 
SHAPE OP PIPE- 
USUALLY WITH 
NOMINAL SIZE 
NOTED 



DOUBLE LINE 



SINGLE LINE 



CURVED LINE 



OUTLET TUNNED UP 



CIRCLE AND DOT 



OUTLET TURNEO 



REDUCING OR 
ENLARGING FITTING 



REDUCER 
CONCENTRIC 



ECCENTRIC 



UNION 
SCREWED 

FLANGEO 



SEMICIRCLE 



NOMINAL SIZE 
NOTED AT JOINT 



TRIANGLE 



TRIANGLE 



LINE 



LINE 



-H- 



O- 

4 2 

it— j— ii 




Fig 4-8. Pipe fitting symbols. 
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CHECK VALVE 



GATE VALVE- 
PLAN 



GLOBE VALVE' 
KAN 




FLOAT VALVE 



NOTE: SVMBOLS ARE SHOWN FOR SCREWEO FITTINGS -SYMBOLS FOR JOINTS (FIG. »•«» 
ARE AOOEO FOR OTHER TYPES 



FI9 4-9. Plumbing symbols for valves. 



ERIC 
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SYf.flDl 



ITEM 



SYMfiOt 



ITEM 



u 



□ 



O 



o 

CO 



OlSHWASHER 
DRAIN 

DRINKING FOUNTAIN" 
FLOOR DRAIN 
ROOF ORAIN 
TRAP 

GREASE TRAP 
BATH 

OlSHWASHER 
LAVATORY* • 
RANGE 
SINK** 
STEAM TABLE 

CAN WASHER 
DENTAL UNIT 
HOT WATER TANK 
WATER HEATER 
WASH FOUNTAIN 

CLEANOUT 

GAS OUTLET 
HOSE FAUCET 
LAWN FAUCET 
HOSE BIB 
WALL HYDRANT 

FLOOR ORAIN WITH 
BACKWATER VALVE 



SHOWER HEAD 



FLftM EtfV 
(T Q0 SHOWER HEADS, 

PLAN WNO 
ELEVATION 

"STANDARD ABBREVIATION INCLUDED WITH 
SYMBOL 



SH0 * £RST4LL 

WATER CLOSET 



0 

WH 




TU 



urn 



EWC 



WATER CLOSET, 
WALL HUNG 



WATER CLOSET, 
LOW TANK 



BATH 



URINAL, STALL TYPE 
OR AS SPECIFIED 



URINAL, 
CORNER TYPE 



URINAL, 
TROUGH TYPE 



URINAL, 
WALL TYPE 



LAVATORY, CORNER 
LAVATORY, WALL 



ELECTRIC WATER 
COOLER 



'♦TYPE SHOULD BE GIVEN IN SPECIFICATION 
OR NOTE WHEN THIS SYMBOL IS USED 



Flo 4-10. Symbols for plumbing fixtures. 



Fixtures . General appurtenances such as drains and sunps and fixtures such as sinks, 
waler closets, and shower stalls are Indicated on the plans by pictorial or block symbols. 
The symbols for those most frequently encountered are illustrated In figure 4-10. The extent 
to which the symbols are. used depends on the nature of the drawing. In many cases, the fix- 
tures will be specified on a bill of materials or other schedules keyed to the ptumblnQ plan. 
When the fixtures are described on the schedule, the draftsman will often use symbols which 
closely approximate the shape of the actual f1xt.res rather than the standard block or circle 
and the standard abbreviation. 
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EXERCISE; Answer tht following questions and compere your responses with the answers listed 
it the end of this study unit. 

1. The line symbol Is the symbol for a(an) 



2. The line symbol 6 6 1s the symbol for a(an)_ 

3. What 1$ represented by the symbol Illustrated below? 



4. The illustration below Is the symbol for a(an) 



5. What Is represented by the symbol Illustrated below? 



6. The symbol below represents a(an) 



CD @ © 

7. What 1s represented by the symbol illustrated below? 



8. The symbol below represents a(an) 
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Work Unit 4-5. PLUMBING ABBREVIATIONS 

MATCH* FROM A LIST, ANY TWO PLUMBING ABBREVIATIONS TO THEIR CORRECT TERMS. 

Plumbing abbreviation! ♦ Plumbing plant and details will also have abbreviations. Many 
times the abbreviation can be Identified by the symbol that 1t 1s Identifying. Table 4-2 
shows many of the more commonly used Plumbing abbreviations. The builder should become famil- 
iar with the basic abbreviations used on Plumbing plans and details. Some abbreviations can 
have more than one meaning or term. Usually the architect will not use the same abbreviation 
for more than one Hem on the same floor plan. If the architect does not use the standard 
abbreviations, he will normally Indicate their meanings 1n a legend or notes wet 1 on of the 
plan. 

Table 4-2. Plumbing abbreviations 

TERM ABBREVIATION 

Area Drain AO 

Bath 6 

Bathtub 8 or 8T 

Building Drain BO 

Building Trap 6S 

Catch Basin CB 

Cast Iron CI 

Cleanout CO 

Cold Water CW 

Copper COP 

Detail OCT 

Dishwasher DW 

Downspout OS 

Drain 0 

Drinking Fountain DF 

Fixture FIX 

Floor Drain FO 

Galvanized Iron 61 

Gas 6 

Grease Trap 6T 

Hose Bibb HB 

Hot Water HW 

Hot Water Return HWR 

Hot Water Tank HUT 

Iron Pipe Size IPS 

Kitchen Sink KS 

Laundry Tray LT 

Laundry Tub LT 

Lavatory L or LAV 

Lawn Faucet LF 

Manhole MH 

Meter M 

Motor M or MOT 

Outside Diameter 00 

Plumbing PLBG 

Plumbing Tube PT 

Rainwater Leader RWL 

Range (Gas) R 

Relief Valve RV 

Roof Drain RO 

Sewer S 

Shower SH 

S1 11 Cock SC 

Sink S 

Soil Pipe SP 

Soil Stack SS 

Stack S or STIC 

Stack Vent SV 

Standplpe SP 

Steam Table ST 

Trap T 

Toilet T 

Tub T 

Urinal U or UR 
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Table 4*2. Plumbing abbreviations (continued) 

Utility Room URN 

Vent V 

Vent Stack VS 

Vent Through Roof VTR 

Wall Hung UH 

Wall Hydrant UH 

Washer W 

Wast W 

Waste Pipe UP 

Water Closet WC 

Water Heater WH 

Water Softener WS 

Wrought Iron WI 

EXERCISE: Column 1 below lists plumbing plan abbreviations. Column 2 lists plumbing plan 
terms. In the numbered blanks to the right of the abbreviation* write In the 
matching term for the abbreviation. Compare your responses with the answers 
listed at the end of the study unit. 

Column 1 Column 2 

ABBREVIATIONS TERM 

1. AD, Commanding Officer 

Catch In 

2. CI, Lavatory 

Plumbing 

3. CO, Hose B1bb 

Roof Drain 

4. H6. Attic Drain 

Waste Catch 

5. LAV, Lavender 

Shower 

6. PLBG, Plumbing Tube 

Urinal 

7. RD, Area Drain 

Cast Iron 

8. SH, Hose Blank 

Regular Drain 

9. UR, Sheet 

Water Closet 

10 . WC , C leanout 

Unit Run 

Work Unit 4-6. READING PLUMBING PLANS 

IDENTIFY FROM A PLUMBING PLAN, THE SIZE OF THE WATER DISTRIBUTION PIPE. 

IDENTIFY FROM A PLUMBING PLAN, THE SIZE OF THE WASTE SYSTEM PIPE. 

As mentioned earlier, plumbing 1s classified as all piping, apparatus, and fixtures 
for water distribution and waste disposal within a building; therefore, this work unit will 
focus primarily on these two systems. 

From the plumbing plan the builder can determine the location of fixtures and fittings 
to be Installed and the size and routing of piping. 

Distribution System Materials. Water distribution piping for interior installations 
1s made or galvanized steel, wrougnt iron, copper, plastic, or brass. Nickel-, silver-, or 
chrome -plated piping Is used In locations where pipes are exposed to view. Galvanized wrought 
Iron 1s the material most frequently used In theater of operations construction. Normally, 
fittings are made of the same material as that used 1n the piping and are made with screw or 
f1( .ge connections; however, for pipe up to 4 Inches 1n diameter, only screw connections are 
used. Valves usually are made of brass and may or may not be plated. The material types to be 
used for the distribution system are designated 1n the specifications; sizes and special 
Instructions are noted In the drawings. 
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Waste System Materials * Waste systems Include all piping from sinks* water closets* 
urinals* showers* battis* and other fixtures that carry liquids and sewage outside of the 
building, A waste system consists of a main drain* branch mains* and soil and vent stacks. 
Water* soil* and vent piping specifications Include the materials of manufacture for each type 
of piping; cast Iron* galvanlzH steel* wrought Iron* copper* brass* lead* or acid-resistant 
cast -Iron pipe* Fittings or traps normally are specified to be of the same material as the 
Pipe* 

a* Galvanized steel and Iron piping* Galvanized steel and Iron pipes and fittings are 
the materials most commonly specified for waste system plumbing Installations* Pipe ends have 
standard pipe threads and all pipes and fittings of this type are joined by standard pipe 
threads* Such piping 1s manufactured 1n three different weights and 1n diameters from 1/Mnch 
to 12 Inches to any one of several specifications* The fittings are manufactured 1n *V% the 
shapes required to change or Intersect flow* 

b* VUrjfled clay piping and fittings * Vitrified clay piping and fittings are used for 
underground house drains and sewers and normally are noted In the plans as VCP or VP* VCP 1s 
sometimes used for soil and vent stacks 1n theater of operations construction* Pipes and fit* 
tings are made with be11-and-sp1got ends* Joints are made by Inserting the spigot end Into the 
bell and caulking with cement mortar* 

c* Cast-Iron pipes and fittings * Cast-iron pipes and fittings are used for building 
drains and for soil* waste* and vent piping* These pipes can be laid 1n unstable soil without 
danger of sagging* Pipes and fittings are made with be11-and-sp1got and flanged ends* 
Bell -and- spigot Joints are caulked with oakum and lead or a caulking compound} flanged 
fittings are bolted together to make a Joint* 

d* Brass* lead* and copper piping * Grass* lead* or copper piping 1s used 1n high 
quality* or more expensive systems of waste plumbing* Brass or lead 1s used when excessive 
adds or corrosive liquids are present* Such adds or liquids are seldom present 1n the flow 
of theater of operations sewerage* Brass pipes and fittings are Joined by standard pipe 
threads* and the fitting shapes are Identical to those used for galvanized steel or wrought 
Iron pipe* tead pipe 1s very ductile* a feature that 1s advantageous 1n speed of Install* 
atlon* but 1t must be well supported because 1t deteriorates rapidly 1f permitted to sag* 
Copper pipe 1s not commonly specified for use as waste and vent piping because of the ex* 
cesslve cost of the larger sizes* To make connections* the pipe 1s cut to the desired length 
and sweat -soldered to the applicable type of the several fittings available* 

Reading plumbing Plans * Figure 4*11 1s a typical plumbing plan for a bath house and 
latrine snowing the water distribution plumbing* waste plumbing* and electrical wiring* For a 
small structure of this type* only a plan view as shown will normally be provided together 
with some additional detail drawings* You can see that the schedule of drawings lists three 
sources of additional Information on the plumbing: a standard details drawing* a special de- 
tails dr jwlng* and a bill of materials* Standard details are Indicated by a number and letter 
1n a circle; for example* 11-6* Special details are called out on the plan* "DETAIL #6* for 
example* An example of these standard and special details 1s shown on figure 4*12* note that 
the method of supporting the flush tank* the method of coupling the water pipe to the flush 
tank* and all other necessary Information that could not be shown on the plan are clearly 
shown on the standard drawing for detail Il-fl* Also, you can clearly see the required shower 
head and control valve fitting requirements 1n special detail 16* 

Mater Distribution * The plan shown on figure 4-11* along with the standard and 
special detail drawing ana a bill of materials* permits the experienced plumber to Install the 
complete water distribution system accurately and satisfactorily* Note that the hot-water 
heater and storage tank connections would be detailed on standard detail drawing ll~u Notice 
also that the point where the Incoming water supply piping would be brought up to celling 
level 1s shown on the hose bib location standard detail drawing Il-x* Look carefully at the 
plan and note that the pipe sizes and type are clearly specified 1n all cases* 

Waste System * The plan (fig 4-11) shows the building waste system starting at the 
4-Inch vents* when standard details are provided* 1t 1s Important to remember that they are 
prepared to cover a large variety of applications and the plumber 1s expected to make minor 
alterations to suit particular Installations* For example: Note that the 900 straight V in 
the water closet detail 11*6 (fig 4-12) 1s shown for flow to the left* In the Installation 
plan (fig 4-11)* the soil pipe pitch 1s m the opposite direction so that the V must be In- 
stalled 1n the opposite direction* 
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Although the waste system shown 1n the utility plan (fig 4-11) 1s relatively simple, 
1t does consist of four basic functional elements which are defined as follows: 



House Sewer . The house sewer 1s that part of the waste plumbing systen beginning Just 
outside the foundation and terminating at a street sewerage branch or a septic tank. A typ- 
ical house sewer 1s shown 1n section In figure 4-13. 

House Oraln . The House drain 1s that part of the waste system which receives the dis- 
charge or an soil and waste stacks within the building, tt may be Installed underground or 
suspended from the first-floor Joists. The house drain system 1s also referred to as the 
"collection lines" and Includes such appliances as house traps, back-flow valves, cleanouts, 
and area drains, tn general, house drains will fall Into one of four classes on any set of 
specific building plans. 

a. Combination system . As shown at the left on figure 4-13, a combination system re- 
ceives tfie discharge or tne sanitary wastes of the building plus the storm water from the roof 
and other exterior sources. 

o. Sanitary drain . A sanitary drain receives the discharge of sanitary and domestic 
wastes only; 

c. Storm drain. As shown at the right 1n figure 3-11, a storm drain receives storm, 
clear water, or surface-water wastes only. 

d. Industrial drain . An Industrial drain receives liquid waste from Industrial equipment 
or processes and consequently receives little attention 1n theater of operations construction. 

Soil pipe. Soil Plpo 1s that portion of the plumbing system which receives the dis- 
charge or water closets and conveys those wastes to the house drain. 

Waste pipe . Haste pipe 1s that part of the drainage system which conveys the dis- 
charge of fixtures other than water closets such as sinks, lavatories, urinals, bathtubs, and 
similar fixtures to the soil pipe. 
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Flo. 4-11. Typical plunblng plan for a bath house and latrine. 
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F1g 4-12. Typical plumbing details. 
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Fig 4-13. Typical waste plumbing system. 



EXERCISE: Refer to figures 4-11, 4-12, and 4-13 to answer the following questions. Compare 
your responses with the answers listed at the end of the study unit. 

1. What size and type of pipe t* used to supply water for the shower heads? 



2. How many shower heads are to be Installed" 
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3. What si zt cold water pipe Is uted for tht Incoming service line? 



4. What size Is the drain 1n the shower room? 



S. The building drain system uses 4-Inch pipe throughout. (True or False) 



6. What size 1s the pipe used as a vent pipe? 



7. Referring to figure 1-12, detail No. 6* what 1s used to couple the 3/4-1nch Tee to 
the i/2-1nch self-closing shower valve? 



Section 111. HEATING AND AIR CONDITIONING 

Heating 1s the operation of a system to transmit heat from a point of generation to the 
place or places of use. The design of heating Installations for buildings 1s one of the more 
complex fields of construction, and you will find that variations of the basic type of heating 
systems are numerous. However, this section will cover only two of the most common systems In 
use, the hot-water and warm-air haatlng systems. 

A1r conditioning, as defined by the American Society of Heating and A1r Conditioning 
Engineers, 1s "thy process of treating air so as to control simultaneously Us temperature, 
humidity, cleanliness, and distribution to meet the requirements of the conditioned space." 

You should be familiar with the basic elements of heating and air conditioning systems 
and their graphic representation If you are to Interpret drawings depicting heating and air 
conditioning systems. 

Work Unit 4 /. HEATING AND AIR CONDITIONING SYMBOLS 

IDENTIFY, FROM AN ILLUSTRATION, ANY*TKREE HEATING AND AIR CONDITIONING SYMBOLS. 

Heating and air conditioning symbols . Some common symbols that you should be able to 
Identify are shown In figures 4-u tnrougn 4-17. Symbols used to depict ductwork are the same 
for warm-air heating, ventilating, and air conditioning systems. Items common to heating and 
air conditioning (such as fan motors and temperature control devices) are depicted with the 
same symbols on the respective drawings or plans. For example, the symbol for a thermostat as 
shown 1n figure 4-14 also ap.iles to a1r-cond1t1on1ng. 



DAMPER, 

DEFLECT! NO DOWN 



53 



OUCT 



« > 12X20 ■ > 



DAMPER, 
DEFLECTfKO UP 




DUCT* 

direction or flow in 



ONLUS 



REOISTEK 



fiy 4***. Heating symbols. 
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RADIATOR* FLOOR 



VENTILATOR, 
COWL: ROUND OVAL 



DAMPER, VOLUME 



HEAT 

TRANSFER SURFACE 



HEATER, 
CONVECTION 



PLAN 




ILIVftTIOH 



5L 

ELEVATION 



PIAH 



etcwnoN 



RADIATOR, WALL 



VENTILATOR UNIT 



HEATER, DUCT TYPE 



DAMPER. 



VENTILATOR. 
STANDARD ROOF 



FAN, AXIAL 
WITH PRE HEATER 
FREE INLET 



'ii'i 




® 

Plan 
elevation 

E3- 

END 



*IDC 



HEATER UNIT, 
CENTRIFUGAL F&N 



NEATER UNIT, 
PROPELLER TYPE 



[Qj U U | 



FAN, 

CENTRIFUOAL 



PLAN 



KLBVATtON 



F1q 4*14. Heating symbols— (continued). 
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WAT EXCHANGER 



HEAT TRANSFER SURFACE* 
PLAN, (WITH TYPe INDICATED 
SUCH AS CON VECTOR) 



PUMP 



THERMOMETER 



THERMOSTAT 



•UNIT HEATER 
(C&HTMFUGAL FAN), 
PLAN 



UNIT HEATER (PROPELLER), PLAN 



JL 



o 

I ^J ill \A \ 



AUTOMATIC DAMPERS 



— - 



1 



OUCT SECTION (ICXHAU8T OR RETURN) <f OH H 20 X 12) 



DUCT SECTION (SUPPLY) 



MOTOR OPERATED VALVE 



F1q 4-14. Heating symbols--(contlnued). 
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RELIEF VALVE 

(CITHER PRESSURE OR VACUUM) 



BOILER RETURN TRAP 



BLAST THERMOSTATIC TRAP 



FLOAT TRAP 



FLOAT AND THERMOSTATIC TRAP 



THERMOSTATIC TRAP 



LOUVER OPE KINO 



SUPPLY OUTLET CHUNG 
(INDICATE TYPE) 



SUPPLY OUTLET WALL 
(INDICATE TYPE) 



VANES 



VOLUME DAMPER 



j l tOXIt-TO Ocfm 

III 100 «f» 




3 



CAPILLARY TUBS 



VWVv— — 



Klg 4*14. Heating symbols-tcontlnued). 
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QUICK DISCONNECT - 
WITHOUT CHECKS 



WITH ONE CHECK 



WITH TWO CHECKS 



WITH CHECK 
DISCONNECTED 



SINGLE HYDRAULIC 
PUMP, WED 
DISPLACEMENT 



SINGLE HYDRAULIC 
PUMP, VARIABLE 
DISPLACEMENT 



Am coMPitfsscm, 

FIXED DISPLACEMENT 



HOT APY FLUID MOTOR - 
FIXED DISPLACEMENT 

VARIABLE DISPLACEMENT 
OSCILLATING 



*4 



© 
© 
© 
© 



Fig 4-14. Heating symbols— (continued). 
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COMPRESSOR 



CONDENSER, AtR COOLED, 
FINNED* FORCED AIR 



CONDENSING UNIT* 
AIR COOLED 



CONDENSING UNIT* 
WATER COOt CD 



ROTARY COMPRESSOR 



RECIPROCATING 



CENTRIFUGAL 



6 




616,- 

n-ucrroR 

T-TURBME 



BAROMETRIC CONDENSER 




SURFACE CONDENSER 



COOLER DR HEAT 
EXCHANGER 



relief Valve, 

remotely 

controlled 



ORIFICE CHECK VALVE 



FAN-BLOWER 



FILTER 



AIR (PLATE OR 
TUBULAR) HEATER 



JET CONDENSER 



CLOSED TANK 



OPEN TANK 



Fig 4-14* Heating symbols-- (continued). 
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abu reus r ume 



BOHM BLOW OFF 



COtfOttMATI OH VACUUM PUMP OOCfUMK — "O *— ' 

flfOWATIR PUMP DBKMAHOC ~0 0~ 

rutL.oa.FLow — 

FUtL-OIL RETURN r*» -iii. 

FUEL-OIL TAKE VINT ■ — — - 



STEAM 

HOT-WATtR HEATING RETURN 
ROT-WATER BSATtttO IUPPLY 
LOW-PHMWW RETURN 
LOW .PRIflSURC STEAM 

MAXZ-UP WATER 
MEDIUM PRtHURI RBTUftM 
ME MUM FRUMIRC ETEAM 



Fig 4*15. Heating piping sjahdoIs 

t 
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CIRCULATING CHI! U i) OH MOT -WATER FLOW ■ CH 



CIRCULATING CHILLED Oft HOT -WATCH RETURN — — CH** 



CONDENSER WATER FLOW 



OONDCNSER WATER RETURN ~~ — Cft 



MAKE-UP WATER 



HOMIDCnCATK)H LINE 



BRINE RETURN — BR 



BRINE SUPPLY 



REFRIGERANT DISCHARGE ^ RD 



REFWOBRANT LIQUID ^ ML 



REFRIGERANT AUCTION — ■» — ■ ■■ ■■ RS 



F1q 4*16* A1r conditioning piping symbols. 
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WATER VALVE 



UNE VIBRATION ABSORBER 

HAMO EXPANSION VALVE 
MAGNETIC STOP VALVE 

SNAP ACTION VALVE 

SUCTION VAPOR 
REGULATING VALVE 

THERMO SUCTION VALVE 
THERMOSTATIC EXPANSION VALVE 
LINE FILTER 

LINE FILTER ft STRAINER 

NATURAL CONVECTION FINNEO-TYPE 
COOLING UN<T 

FORCEO CONVECTION COOLING UNIT 

Fig 4*17. Air conditioning symbols 
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EXERCISE: Answer the following questions end compere your responses with the answers listed 
et the end of the study unit. 

1. What Is represented by the symbol Illustrated below? 

| 10X24 | » 

2. The illustration below 1s en illustration of a(en) 

Mill 

3. What symbol 1s Illustrated below? 

o 

4. What 1s represented by the symbol illustrated below? 

Q l8 M L>Um 7$0cfm 

5. What symbol 1,s illustrated below? 



6 

6. What type of heating pipe symbol 1s Illustrated below? 



i— 0— fr 
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7* What t>oe of air conditioning pipe symbol Is Illustrated below? 



CM 



8* IV Illustration below 1s the symbol for 



9. What symbol Is Illustrated below? 



Work Unit 4-B. HEATING AND AIR CONDITIONING ABBREVIATIONS. 

MATCH, FROM A LIST, ANY THREE HEATING AND AIR CONDITIONING ABBREVIATIONS TO THEIR 
CORRECT TERMS. 

Heating and air conditioning abbreviations . Table 4-3 shows some of the more common 
abbreviations found on neatmg and air conditioning plans. As a builder, you should become 
familiar with the basic abbreviations used on heating and air conditioning plans. Note that 
some abbreviations can have more than one meaning. If the architect does not use the standard 
abbreviations on a plan, he will usually note these (or all abbreviations) 1n a Ugend or 
notes sections. 

Table 4-3. Heating and air conditioning abbreviations 



TERM ABBREVIATION 

A1r Conditioning AC or AIR COND 

Branch B or BR 

British Thermal Units Per Hour BTU/H 

Celling CIG 

Cellar CEL 

Cold A1r CA 

Cold A1r Return CAR 

Cold Hater CW 

Connection CONN 

Con vector CONV 

Detail OET 

Diagram DIAG 

Diameter D.OIA, or 01AM 

Dlffuser D 

Dimension DIM 

Exhaust EXH 

Exhaust Register ER 

Floor . FLR 

Floor Mounted FM 

Forced A1r FA 

Furnace FURN 

Gas G 

Grill G 
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Table 4-3. Heating and air conditioning abbreviations— continued 

TERM ABBREVIATION 

Heater HTR 

Hot A1r HA 

Hot Water HW 

Hot Water Return HWR or HR 

Main N 

Mail mum MAX 

Motor N or HOT 

Outside A1r OA 

Prefabricated PREFAB 

Radiator RAD 

Register RE6 

Return R or RET 

Return A1r RA * 

Return Grille RG 

Return Register RR 

Riser R 

Steam S 

Supply A1r SA 

Thermostat T or THERMO 

Vent V 

Vent Piping VP 

Ventilator V 

Harm A1r UA 

Warn A1r Return WAR 

EXERCISE; The column 1 below lists heating and air conditioning plan abbreviations. Column 
11 lists heating and air conditioning plan terms. In the numbered blanks to the 
right of the abbreviations write the matching term for the abbreviation. Compare 
your responses with the answers listed at the end of the study unit. 

Column 1 Column 11 

ABBREVIATIONS TERMS 

1. AC, Steam 

High Wall 

2. CA, Supply A1r 

Reqlst&r 

3. DIA, A1r conditioning 

Funnelled A1r 

4. EXH, Safety Activator 

Cold A1r 

5. FA, Diagram 

Slate 

6. SA, Hatch 

Hot Water 

7. REG. A1r Cooled 

Forced A1r 

8. HW, Enterlor 

Regular 

9. HA, Cool A1r 

Hot Air 

10. S, Exhaust 

D1 ameter 

Work Unit 4-9. HOT-WATER HEATING PLANS 

NAME THE TWO TYPES OF HOT-MATER HEATING SYSTEMS. 

IDENTIFY, FROM A DIAGRAM, A DNE-P1PE HOT-WATER HEATING SYSTEM. 

IDENTIFY, FROM A DIAGRAM, A TUD-P1PE HOT-WATER HEATING SYSTEM. 

Heating systems are classified according to the medium used to carry heat from the 
point of generation to the point of use. Steam or hot-water and warm-air systems are the most 
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comnonly used. Hot-Mater heating 1s used extensively. Warm-a1r heatlnq 1s probably the most 
familiar to you because 1t 1s used 1n almost all semi-permanent construction and 1n most bar- 
racks. Hot-water heating systems will be discussed 1n this work unit, and warm-air heating 
systems 1n the next work unit. 

Hot-water heating systems . Circulation of water which has been heated at a central 
source tnrougn pipes to radiators or converters and back to the heating unit describes a hot- 
water heating system. Usually, you will find that a pump 1s used to keep the water cir- 
culating; gravity systems are seldom used. Th«re are two classes of hot-water systems: the 
one-pipe system and the two-pipe system. 

One -Pipe System . The one -pipe system (fig 4-18) 1s the simplest type of hot water in* 
stallatlbTT Hot water circulates through a single main and through each radiator in turn. 
The water that reaches the last radiator will be cooler than the water in the first. To ob- 
tain the same amount of heat from each radiator, the next radiator must be larger than the one 
before, and the last one should be the largest of all. tt 1s apparent that the one -pipe 
system 1s adequate \ .*r very small Installations only. 

Two-pipe System . You will find that the disadvantages of the one -pipe system are 
largely orrset by tne two-pipe system. Figure 4-19 snows a two-pipe hot-water heating 
system. The hot water from the heater unit goes directly to the five radiators via the main, 
tees, and elbows. The cooler water leaving the radiators goes back to the heater unit via 
separate return piping, elbows, and tees. 



HUH fillK 



1 h 



HEATER 



■J 



F1g 4-18. 0ne-p1pe hot-water heating system diagram. 



smb. Huh 



meaterQ i 

7" f — fzzi ' 




-7" 
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F1q 4-19. Two-pipe hot-water heating system diagram. 
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Hot-Mater Htatlng System Plans . Vou may find a separate plan for the hot-water heating 
system or you may find that the plan of the heating system 1s Incorporated with the hot and 
cold water mi sewer lines on the plumbing plan, A plan of a hot-water heating system shows 
you the layout of t!te units, piping, accessories, and connections. A typical hot-water heat* 
Ing system plan H Illustrated 1n figure 4-20, (Figure 4-20 also shows electrical utility, 
rtlch you may disregard 1n this discussion.) You can see that the location of the boiler, 
circulating pump, and compression tank are noted, Follow the supply piping from the boiler 
and you can see that the one-pipe system 1s used; however, the hot water will flow In two di- 
rections or loops. Each loop contains two radiators. The second radiator In each loop Is 
larger than the first. The pUn also notes that the piping 1s 1 Inch and Is located 1n the 
crawl space. 




F1q 4-20. Typical hot-* Xer heating system plan. 



EXERCISE: Answer ? >e following questions and compare your responses with the answers listed 
at the etto of the study unit. 

1. The two types of hot-water heating systems are the system and 

the system. 

2. Which hot -water heating system circulates hot water through a single main and 
through each radiator In turn? 



3. Which hot -water heating system supplies hot water to the radiators on one pipe and 
returns the cooler water to the heater on a separate pipe? 
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4. The diagram Illustrated Is an example of a heating system. 




5. The diagram Illustrated Is an example of a heating system. 




Udrk Unit 4-10. WARM-AIR HEATING PLANS 
DEFINE COMFORT ZONE. 

IDENTIFY* FROM A WARM-AIR HEATING PLAN* THE SIZE OF ANY SUPPLY DUCT* 

IDENTIFY* FROM A WARM-AIR HEATING PLAN* THE SIZE OF ANY RETURN DUCT* 

Distribution of heated air througt: a duct system describes a warm-air heating system. 
Usually* gas-fired or oil-fired furnaces are used to heat the air* but you may also heat air by 
passing the air through steam- or water-heated colls* 

Typical Warm-Air System . A warm-a'r heating system consists of a furnace* a bonnet* 
warm-air supply ducts and registers* return (cold) air registers and ducts* and a fan or 
blower for forced circulation A warm-air heating system Is shown 1n figure 4-21, Note the 
bonnet above the heat plant where the heated air Is collected for distribution to the various 
rooms, The warm air Is distributed from the bonnet through th£ supply ducts and discharged 
Into the room through registers cr grills* You can see that the ducts are rectangular In 
shape and that the warm -air register Is Installed 1n the celling. (Some other systems might 
have round ducts and warm-up registers 1n the wall.) The air, after circulating through the 
room and losing heat* 1s returned to the heat plant via the cold-air return registers and 
ducts. The return air register Is placed 1n the wall Just below the window* and the return 
air duct is Installed In the crawl space. The warm-a1r distribution via the branch ducts to 
the other rooms of the building would be the same as the examples. 
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Design Principles * The comfort zone concept Is the basis for all heating designs* The 
comfort zone is defined as the horizontal area from the top of an average man's head to his 
knres, It 1* apparent that If the air from the supply-registers were blown directly on a per- 
son* he would he very uncomfortable* To avoid this* the registers are placed either above or 
below the comfort zone; I.e.* high on the wall or In the baseboard. Warm-air systems are laid 
out so that the warm air from the registers Is directed at the cold exterior walls* Therefore 
the warm-air registers are placed on Interior walls or ceilings. The registers for the cold 
air return are always located dt baseboard height* The reason for this location Is probably 
obvious; cold air Is heavy and collects at the floor level of the room* thus the registers lo- 
cated In the baseboard collect the air. The cold air Is motivated through the return ducts to 
the furnace for reheating and recirculation, The furnace location Is also Important for 
proper warm-air heating* It Is good design policy to locate the furnace room centrally In the 
building plan to equalize duct lengths, In addition* the main (trunk) ducts should run above 
a central corridor to equalize the branch duct lengths to the Individual rooms* See figure 
4-22 for Illustrations of some of the conroon rectangular-duct connections, Illustration 1 Is 
a typical warm-ilr bonnet with two main supply ducts. 



WARM AIR 
BRANCH OUCt 



WARM AIR SUPPLY OUCT 



RETURN 
AIR REGISTER 




HEAT PLANT 



WARM AIR SUPPLY DUCTS TO BE 
INSTALLEO ABOVE CEILING 
JOISTS. RETURN AIR DUCTS 
TO BE INSTALLED BELOW OR 
BETWEEN FLOOR JOISTS IN 
CRAWL SPACE* 



Fig 4*21. Warm-air heating system. 



Two oosslble elbow connections are shown In 2, The split tee 1n 3 Is used to d ! ect the flow 
of air on the warm side of the system. Oh the cold air return* the straight tee In 3 may be 
used, Truck duct takeoffs are shown In 4 and 5. In the double branch connection* less air Is 
present In the main duct after some of the air has been channeled Into branch ducts; therefore* 
the ,1ze can be reduced after the connection. The single branch connection shows two methods 
of reduction. The first occurs at the connection In a horizontal direction; the second Is ef- 
fected by a vertical reduction In depth. In both double and single branch takeoffs* the 
branch connections form a natural elr scoop to encourage airflow In the desired direction. A 
boot fitting from branch to stack* the stack terminating at a warm-air register* Is Illustrated 
In 6* figure 4*22. 
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Using a boot Is one method of changing its equivalent cross section area or constricting the 
flow of a1*>. 




HORIZONTAL VERTICAL 
$ DUCT ELBOWS 



O WARM- AIR BON WET 





STRAIGHT TEE SPLIT TEE 
$ CUCT TEES 




QBOOT FITTING FROM 
BRANCH TO STACK 

Fig 4-22. Duct connections. 



Warm-Air Heating System Plans * Warm-air ducts *re Indicated. In the heating plan by 
solid VTneT coid-air return ducts are Indicated by dash-lines. See figure 4-23. Note that 
all the duct sizes are given and are shown with the horizontal or width dimension listed 
first. The second dimension represents the depth of the duct which 1$ not shown. On the 
p1an t you can locate the warm-air registers and obtain the sizes. When celling registers 
(dlffusers) are used* the neck dimensions are shown on the plan (as It figure 4-23). When 
wall or baseboard registers are used* the face dimensions are given. The height of the wall 
registers above the finished floor line would be given to you in the notes on the plan. 
Cold-air return registers are shown recessed Into the wall. The face dimensions of the return 
register are noted adjacent to the symbol. 
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ALL HORIZONTAL WARM AIR DUCTS TO K RUN 
IN ATTIC SPACE 



LEGEND 

St WARM AIR REGISTER 

fCOLO AIR REGISTER * LL RETURN REGISTERS TO 6E BASEBOARO TYPE 

ALL RETURN DUCTS TO BE RUN BELOW FLOOR 

Fig 4-23. Typical warm-air heating system plan. 

EXERCISE: Answer the following questions and compare your responses with the answers listed 
at the end of the study unit. Questions 2 through 6 refer to figure 4-23. 

1. The comfort zone Is the horizontal area from the top of an average man's head to 
his . 

2. What are the dimensions of the warm air register shown In figure 4-23? 



3. Referring to figure 4-23» what Is the size of the supply duct branch connected to 
the warm-a1r register? 



4. What are the dimensions of the cold air register shown In figure 4-23? 



5. What Is the size of the return duct branch from the cold-air register shown In 
figure 4-23? 



6. What Is the largest size supply duct required In the warm-air heating system shown 
In figure 4-23? 



RIC 
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Work Unit 4-11. AW CONDITIONING PLANS 



lUtNTIFY, FROM AN A I ft CONDITIONING PLAN, THE RATE OF Aid SUPPLY TO ANY LOCATION. 

An air-conditioning system comprises several distinct units, each designed to perform a 
specific function. The system may be divided Into three functional subsystems; refrigerant, 
control, and air path. Refrigeration will not be covered In this course. The control sub- 
system consists of the compressor motor, fan motor, starting and running circuit, relay, pres- 
sure or temperature control switch, and thermostat. It 1s the air path that 1s of prime In- 
terest to you when reading construction prints. This Includes the ductwork, grills, dampers, 
and screens. 

A1r-coftd1t1on1nq plans . A plan of heating and air-conditioning systems for a hospital 
1s shown in figure 4-z5. You should disregard, for this discussion, everything on figure 4-24 
that does not relate to the air-conditioning system. The plan Indicates three self-contained 
air-conditioning units which are located 1n the mechanical equipment room. Note that the duct- 
work from the two main units Is split and the slie of the ducts reduced. The plan also shows 
you the amount of air each dlffuser will supply. For example, the supply to the lab 1s rated 
at 2S0 cfm while the one from the dark room 1s rated at 100 cfm. As you can see, the third 
air-conditioning unit supplies the surgery room only. The enlarged plan view of the me- 
chanical equipment room shows you the piping connections. This piping 1s read In the same 
manner as you would read the piping on a hot-water plan. For example, note the condenser 
water flow (O to the three air-conditioning units. 
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F1<| 4-24. Air-conditioning system plan. 



4-45 



ERIC 



171 



EXERCISE; Refer to figure 4-24 to answer the following questions. Compare your responses 
with the answers listed at the end of the study unit. 

I, What 1s the smallest size duct used 1n the air-conditioning system? 



2. Are typical air dlff users used to supply air to the surgery room? 



3. Is any conditioned air being forced 1nxo the diet kitchen? 



4. What 1s the rate of conditioned air being supplied to X-ray? 



5. What 1s the rate of conditioned air being supplied to the duty or water room? 



6. What size duct 1s designated for the quiet room? 



SUMMARY REVIEW 

In the preceding work units you have learned about utility* heatlnq* and air condi- 
tioning plans. Now you can Identify the electrical* plumbing* heating* and air conditioning 
syvribols and abbreviations. You can also read Md Interpret electrical* plumbing* heating and 
air conditioning plans and detail drawings. Yoe can recognize and name the two types of hot- 
water heating sytems; the one-pipe system and two -pipe system. You can also define the com- 
fort zone as the horizontal area from a man's head to his knees. 
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Answers to Study Unit #4 Exercises 
Work Unit 4-1. 

1. three-way switch 

2. celling light outlet 

3. thermostat 

4. Incoming service lines 

5. continuous -row fluorescent fixture 

6. branch circuit hone run to panel board 

7. Special purpose outlet 

Work Unit 4-2. 

1. Access °tne1 

2. Circuit Breaker 

3. Direct Current 

4. Grounded 

5. Meter 

6. Negative 

7. Outlet 

8. Pull Switch 
g. Single pole 

10. Utility Room 

Work Unit 4-3. 

1. Al 

2. A5 

3. A4 

4. 600 watts 

5. 590 watts 

6. 600 watts 

7. A6 

Work Unit 4-4. 

1. leader, soil or waste (above grade) 

2. gas line 

3. Outlet turned up 

4. hose valve 

5. Check valve 

6. shower heads, gang 

7. Corner lavatory 

8. shower stall 

Work Unit 4-5. 



1. 


Area Drain 


2. 


Cast Iron 


3. 


Clean Out 


4. 


How Bibb 


5. 


Lavatory 


6. 


Plumbing 


7. 


Roof Drain 


8. 


Shower 


9. 


Urinal 


10. 


Water Closet 



Work Unit 4-6. 

1. 3/4" tile pipe 

2. Eight (8) 

3. Two Inch 

4. Pour Inch 

5. False 

6. Four Inch 

7. 3/4-Inch x 1/2-Inch bushing 
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Work Unit 4-7. 



1. 10" x ?4" duct 

2. wait radiator 

3. Thermostat 

4. 18" diameter celling supply outlet 

5. Compressor 

6. High Pressure Steam 

7. circulating chilled or hot-water flow 

8. Cross feed 

9. Forced convection cooling unit 
Work Unit 4-8. 

1. Air Conditioning 

2. Cold Air 

3. Olameter 

4. Exhaust 

5. Forced Air 

6. Supply Air 

7. Register 

8. Hot Water 
g. Hot Air 

10. Steam 

Work Unit 4-g. 

1. one-pipe, two-pipe 

2. One-pipe 

3. Two-pipe 

4. one-pipe 

5. two-pipe 

Work Unit 4-10. 

1. knees 

2. 12" x 12" 

3. 10" x 6" 

4. 12" x 6" 

5. 10" x 6" 

6. 28" x 16" 

Work Unit 4-11. 

1. 6" x 6" 

2. No. The air to the surgery room must pass through 20-Inch by 10-Inch x 2-Inch air 
filters. 

3. No. Only an exhaust fan Is used In the diet "kitchen. 

4. 300 CFM 

5. 225 CFM 

6. 8" x 8" 
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CONSTRUCTION PRINT READING 



Review Lesson 



Instructions: This review lesson Is designed to aid you In preparing for your final exam, 
Vou should try to complete this lesson without referring to the course text or other 
materials, but If you find that you must use the materials to answer some of the questions* do 
so. The enclosed answer sheet must be filled out according to the Instructions on the back of 
the sheet and mailed to MCI using the envelope provided. If you answer any Items Incorrectly, 
they will he listed with the appropriate reference on a feedback sheet which will be mailed to 
your commanding officer with your final exam. Vou should study the referenced material for 
the questions you missed before taking the final exam. 



A. Multiple Choice; Select the ONE answer that BEST completes the statement or answers the 
question. After the corresponding number on the answer sheet* blacken the appropriate 
circle. 



Value; I point each 



I. What line convention Is Illustrated? 



a. Vlslbl e c. Center 

b. 01 men si on d. Break 

2. What line convention Is Illustrated? 




a. Center 

b. Dimension 



c. Phantom 

d. Break (long) 



3. What line convention Is Illustrated? 



a. 

b* 



Break 
Stitch 



c. Dimension 
d* Cutting 



4, What line convention Is Illustrated? 



a. Phantom 

b. Extension 



c. Stitch 

d. Center 



5. What line convention Is Illustrated? 



t 



a. Phantom 

b. Cutting 



c. 
d. 



Leader 
Hidden 
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6* Tht tbrw*v1tw drawing Illustrate' 'wiiw H an example of what t>pe projection? 



t 
i 

1 CD 

ttv 




1 L,-.. 


•~y 







a. Cabinet 

b. Orthographic 

What type of drawing 1s Illustrated? 



c. Oblique 

d. Section 




a. Section 

b. Oblique 



c. Isometric 

d. Cabinet 



8. The Illustration below 1s an example of a(an) 



drawing. 




a. oblique 

b. auxiliary 



c. Isometric 

d. section 
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9. What view 1s Illustrated In the drawing below? 




a* Auxiliary 
b. Side 



c. Section 
d* Phantom 



10. The Illustration below 1s an example of a(an) 



view. 




a. offset 

b, revolved 



c, side 
d* rotation 



11, The drawing Illustrated 1s an example of a(an) 



view. 




a, oblique 

b, phantom 



c, section 

d, rotation 
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12. The Illustration below 1s an example of what type of view? 




a. Full section c. Alined 

b* Phantom d*. Auxiliary 

13* Two of the three types of prints are optical processes and positive contact processes* 
What Is the third process? 

a. Construction c* Intermediate 

b* Removed d* Negative contact 

14* Construction prints should be folded so that the drawing number Is always 



a. visible* c* on the bottom* 

b. at the top, d* Inside. 

IS. The four parts that may be found on a print are title block, revision block, bill of 
materials, and 

a. notes and specifications* c. architect's nam?* 

b. drawn size. d* production number. 

16* The two classifications of military drawings are construction and 



a. specification. c* application. 

b. production. d* Interpretation. 
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Note: Questions 17 through 20 are based on the drawing below* 




FRONT 



L ^ 

3<oe 



17. What surface 1n the top view represents A 1n the Isometric view? 



18. 



19. 



20. 



Surface B 1n the Isometric view 1s represented by what surface 1n the front view? 



. J 
. G 



C. X 
d. H 



. N 
. M 



C. V 
d. 0 



Surface 1. In the front view rep**esents what surface 1n the Isometric view? 



. B 

. C 



c. 



d. 0 

Surface I In the Isometric view Is represented by what surface In the side view? 



. U 
. W 



c. V 

d. T 



Note: Questions 21 through 24 ere besed on the plot plan shown below. 



ar±e_ 



AU.CV 



♦TO II? 5' 




PLOT PLAN ! 



21. Whet 1s ihe finished grede et the northwest corner of the property line? 



22. 



23. 



24. 



How nany feet fro* the west property 1s the house located? 



. 113.4' 
. 115.8' 



c. 113.0' 

d. 114.6' 



. 114.6' 
. 12 '-0 M 



C. ir-v 

d. 48'.6" 



hat Is the distance from the south end of the garage to the 4'-0" concrete walk? 



. 115.2' 
. 24' -8" 



c. 44'-0 H 

d. 24'-0 M 



What Is the length of the north property 1 Ine? 



. 80' -0" 
. 125 '-0" 



C. 48' -6" 
d. 113.0' 
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C5, What type of foundation is Illustrated 1n the drawing below? 



t * 



* r 



r ■ 

S! 



■« 3r* 



I* 



— h- - — w- 



ft* 



■i — i 



<-4 



8tl 01 TAIL •! 



f* Sfr 



6 a**ci9 p ia*>*o*-o* 



r 1 



r -? 



Itl Of TAIL 41 



I .-IL- 



a. Wall c. Concrete block 

b. Column d. Earth 

26, The Illustration bt..». • an example of a {an) foundation plan. 




a, post 

b, column 



c. wall 

d, steel 



27, What material 1s represented by the symbol Illustrated? 



a. Brick 

b. Wood 



c. Concrete 

d. Earth 
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What material 1s represented v tne symbol Illustrated? 



a. Tile c. Stone on brick 

b. Glass block d. Wood stud partition 

29. The symbol Illustrated is the symool for a(an) 



i — >=r 



a, double-hung window. c, out-swinging casement window, 

b* single door. d. sliding door. 

30. The Illustration shown Is the symbol for a(an) 




<>. In-and-out door. c. sliding door* 

b. double-acting single door. d. single out-stinging window. 

31. What type of door Is represented by the symbol Illustrated? 

} =4 — — e — i 

a. Refrigerator c. Single. Interior 

b. Double* opening In d. Sliding doors 

B. Matching; In the group of Hems below (Items 32 through 34)* match the abbreviation In 
column 1 with the applicable term In column 2. In each group select the letter Indicating 
your choice (a. b, c* d* or e). After the corresponding number on the answer sheet* 
blacken the appropriate circle. 

Value* 1 point each 

Column 1 Column 2 

Abbreviations T erms 

32. FR a. Bedroom 

b. Recessed 

33. BR c. Frame 

d. Blue print 

34. REX e* Floor 
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C. Multiple Choice: Select the ONE that BEST completes the statement or answers the 
quifstton. After the corresponding number on the answer sheet, blacken the appropriate 
circle. 

Value: 1 point each 
Note : Questions 35 through 39 are based on the floor plan Illustrated below. 




35. What are the dimensions of the 11v1ng/d1n1ng room? 

a. 5'-3" x 7'-0 1/2" c. ll'-l 1/2" x 12'-1" 

b. 5'-3" x 15'-4 1/2" d. 13'-3 1/2" x 15'-5" 

36. What are the dimensions of the bathroom? 

a. 3'-4" x 4'-2 1/2" c. ll'-ll 1/2" x 12'-1" 

b. 5'-3" x 7'-0 1/2" d. 13'-3 1/2" x 15 ( -5" 
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37. The dimensions of the bedroom are 



a. »r-» 1/2 H x 12'-1\ 

b. . 5'-3" x 7'-0 1/2". 



c. 4 , -3" K 5'-3\ 

d. 3'-4" K 4'-2 1/2". 



36. The 4' -3" iy 5' -3" space between the bathroom and kitchen 1s used 

a. for the laundry area. 

b. to store the a1r-cond1t1on1ng system. 

c. to store the hot-water heater and heating unit. 

d. as a spare bedroom. 

39. What are the number'of stories 1n the house shown on the floor plan? 



a. 2 

b. 1 1/2 



c. 1 

d. 0 



40. What 1s represented by the. symbol Illustrated? 



a . 61 ass 

b. Wood 

41. The symbol below represents what material? 



c. Wire mesh 

d. 8r1ck 



V 

bs. 



a. Ceramic tile 

b. Wood panel 

42. The symbol Illustrated represents 



c. Asphalt shingles 

d. Concrete block 





.'.V'l ; ;v^.v.»'.^l i-'V 







a. stucco* 

b. concrete block. 



c. asphalt shingles, 

d. wood panel. 



43. What type of window 1s represented by the symbol illustrated? 




a. Sliding 
b- Casement 



c. Awning, hinged at top 

d. Double hung 
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44, The symbol Illustrated represents a{** s 




a. flush door. 

b, sliding door. 



c. folding door. 

d. panel door. 



0. Matching: In the group of Items below (Hems 45 - 47), patch the abbreviation In column 1 
with the applicable term 1n column 2, In each group select the letter Indicating your 
choice (a, b» c» d» or e). After the corresponding number on the answer sheet, blacken 
the appropriate circle. 



Value: 1 point each 



Column 1 
Abbreviations 

45. IN 

46. DUG 

47. SH 



Column 2 
Terms 



drawing 
lnsul a ted 
Sheet 

Inch or Inches 
Sheathing 



E. Multiple Choices Select the ONE answer that BEST completes the statement or answers the 
question. After the corresponding number on the answer sheet, blacken the appropriate 
circle. 



Value: 1 point each 



Note: Questions 48 through $2 are based on the elevation drawing shown. 




TM fi 
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48. what type of roof Is Indicated on the frame portion of the building shown? 



a. Flat 

b. H1p 



c. Shed 

d. Gable 



49. What roof slope < Indicated on the frame portion of the bull^ 19 shown? 



a. 4 1n 12 

b. 4 In 0 



c. 1 1n 6 

d. 1 1n 0 



SO. What type of window 1s Indicated on the frame section of the east elevation view? 



a. Casement 

b. Double hung 



c. Awning 

d. Horizontal sliding 



51. What type of door 1s Indicated on the south elevation view? 



a. Folding 

b. French 



c. Panel 

d. Flush 



52. What type of finish material 1s Indicated fcr exterior of the frame portion of the 
building? 4 



a. Tongue and groove 

b. 1" x 6" lap siding 

53. The scale used on the floor plan below 1s 



c. Vinyl siding 

d. Aluminum siding 




FIRST FLOOR PLAN 



a. r - r-u" 

b. 3/4* - r-12" 



c. 1/4' - r-12" 

d. 1/4" - T-O" 
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54* The dimension between A and 8 on the illustration Is 
* & 

r — > 1 

~r 




AIM 



a, 17' -8 1/2", 

b. 2'-18\ 



e. V -8 1/4", 
d. 2'-6 1/2". 



5*. What Is the dimension between A and 8 on the illustration shown? 



a. 5'-2 1/2" C. 12'-2 1/2" 

b. 5'-5" d. 12'-5" 

56. The dimension between A and 8 on the Illustration 1$ 

h— — r — — I 



a. 13'-3". 

b. 13'-6\ 



c. 67'- 3". 

d. 69' -6". 



Note ? Questions 57 throuqh 59 refer to the following Illustration. 

S 
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57, The unknown dimension at point X 1$ 



58. 



59. 



. 4* -6". 

hat 1s the unknown dimension at V? 

. 4* 2" 
. 5'-0" 

he unknown dimension at point 2 1s 

. 3'-8\ 
. 8' -3% 



. 6'-0\ 
. 12'-0\ 



. 9'-2 H 
. 13* -4 M 



. 16' -3\ 
. 24' -6". 



60. The scale used on the sliding door sill detail Illustrated 1s 



SLIDING DOOR 

SILL DFTAiL 
SCALE; J"«/-o" 



a. 1" • O'-l". 

b. 1" o I'.O". 



c. 3" -» r-o\ 

d. 3" • r-r. 



61. The Interior detail drawing Illustrated 1s a (an) 



Vi" PLVW. 



1 



4sL 



ySMEtP 



I 



1/ /' 7 



/ / / / / 1 ; 



I I III! j I -4, 



o 



a. bathroom. 

b. kitchen cabinet. 



c. clothes closet. 

d. tool storage locker. 



0 
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62. The exterior detail drawing Illustrated Is a{an) 



RAILING 



f. 



,2*6 -SPACER 

3*4 EACH 3tDC v 

M > I ,1, J,\l 

i 1 >j :« r J 





'COVER WITH SCATS | 
IF DCSIRCD 



a. set of steps and landing. 

b, loading dock,. 

63. The drawing Illustrated Is a(an) 



c. security fence. 

d* gable end over-hang. 



a. window jamb detail. 

b. wlndowslll detail. 




c. door side detail. 

d. window head detail . 
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64* What type of detail drawing 1$ Illustrated? 




a* Window jamb e* Doorhead 

b* Ooorslll d* Door Jamb 

66* The section view Illustrated Is of a (an) 




a* foundation pl^n* 
b* exterior wall* 



c* Interior wall* 
d* window frame* 



R-16 IjJ 
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Note: Questions 66 tftrough 69 refer to the following lllust* tlon. 



MonN0 7 r M«THun 



c itv •*>.< 




ft? tUt 




66. What type of windows are Indicated? 

a, Fixed 

b. Sliding sash 



c. Double hung 

d. Awning 



67. What sue material 1$ used for the floor joist? 



a. 1" x r 

b. 1" x 4" 



c. 2" x 6" 

d. 2" x 8" 



68. what material is used for the finished interior wall? 



a. 10" bevel siding 
t>. 1" shwthlng 

69. What Is used for exterior finish? 

a. r x 4" qulde 

b. 10" bevel siding 



c. 2" x 4" studding 

d. 1 M hardpressed ffberboard 



c. 1" x 6" base 

d. r sheathing 
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70. What type of framing plan 1s illustrated? 





i 7» i* 5 * 4 H 



4 



a. wall 

b. Floor 

71. The drawing Illustrated 1s atan) 



c. Roof 

d. Coiling 




a. elevation view of a wall. 

b. roof framing plan. 

c. section view of an interior partition. 

d. floor framing plan. 
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72. The drawing Illustrated Is a(an) 




a. cell tng layout. c. wall framing plan. 

b. elevation view of a site plan. d. roof framing layout. 

Note; Questions 73 through 11 refer to th* following Illustration. 




73. The type of construction frarouv used 1n the Illustration 1s 



a. balloon. 

b. plank. 

74. The structural member at location B Is a(an 

a. rafter. 

b. stud. 

75. The structural member at location K is a(an 

a. sill. 

b. top plate. 

Vit What structural member Is at location D? 

a. Stud 

b. Joist 



. platform. 
. braced. 



. Joist. 

• corner post. 



stud. 
Joist. 



Sill 
Header 
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77. What structural member 1s Indicated at location 6? 



a. Top pUte 

b. Sill 

78. The Illustration shown 1s an example of a 



c. Rafter 

d, ni agonal brace 



frame drawing. 



ROUGH F 



DRAFT STQFffttt 
COMlfllPOST 



SHUTHINO 



flE TO « U9€D 



R0O0H FLOORING 
19 OMITTED 




a. western 

b. braced 



c. plank 

d. balloon 



79. The major difference between balloon framing and platform framing 1s rafters which run 
from ttie sill to the 



a. rafters. 

b. Joists. 



c. bracing, 

d. header. 



80. What 1s represented by the electrical symbol Illustrated? 



a. Three wires 

b. Concealed wire 



c. Two wires 

d. Wire turned up 



61. the electrical symbol Illustrated 1s the symbol for a(an) 



© 



a. service switch. 

b. celling pull switch. 



c. pilot lamp. 

d. single pole switch. 



82. The electrical symbol Illustrated 1s the symbol for a(an) 



+ 



+ 



a. 20-AMP. 250-volt outlet. 

b. ' bare lamp fluorescent strip. 

c. wall lighting outlet. 

d. continuous row fluorescent fixture. 



9 
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F* Matching: In the groups below (Items 83 through 85) match the abbreviation In column 1 
with the applicable term In column 2* In each group select the letter Indicating your 
choice (a, hi C| <1 # or e)* After the corresponding number on the answer sheet* blacken 
the appropriate circle* 



Value: 1 point each 



Column ! Column 2 

Abbreviations Terms 

83* SP a* Outside 

b* Conduit 

84* OUT c* Switch panel 

d. Outlet 

8S* C e« Cable 

G, Multiple Choice; Select the ONE answer that BEST completes the statement or answers the 
question* After the corresponding number on the answer sheet* blacken the appropriate 
circle* 



Value: 1 point each 



Note: Questions 86 and 87 refer to the following electrical plan* 



turnout yc-V) 

t* ciwftucuu *meis ru * uiurto t?** n^t mt^r-i vu**. 

2* SVtr UMVLj A\1tl flHl%l& Tti%*> 

*, all nwmtmu ocTtm id m 

4, \>%g+$ WttMtttt MUTED W riAl *U Unm^i to 1 .* 
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86. The total watts connected to circuit #7 are 

a. loon, c. 800. 

b. 975. d. 550. 

87. The lights in the storeroom are on circuit 

a. #7. c. #4. 

b. #6. d. #2. 

88. The plumbing symbol Illustrated Is a(an) 



e 



a. turned joint. c. outlet turned up> 

b. outlet turned down. d. reducer concentric. 

89. What 1$ represented by the symbol Illustrated? 




a. Gate* valve c. Hose valve 

b. Pet cock d. Try cock 

90. The plumbing synbol Illustrated Is a(an) 



a. steam table. c. shower stall. 

b. dishwasher. d. water closet. 

H. Matching: In the groups below (Items 91 and 92) match the abbreviation in column 1 with 
the applicable f 'm In column 2. In each group select the letter Indicating your choice 
(&, b* c. d, or e). After the corresponding number on the answer sheet, blacken the 
appropriate circle. 

Value: 1 point each 

Column 1 Column 2 

Abbreviation Terms 

91. WC a. Cold water 

b. Water closed 

92. iW c. Closed water 

d. Water closet 

e. Cold wash 
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I, Multiple Choice: Select the ONE answer that BEST completes the statement or answers the 
question. After the corresponding, number on the answer sheet, blacken the appropriate 

circle. 



Value: 1 point each 
Note : Questions 93 and 94 refer to the following plumbing plan. 




93. The cold water distribution pipe to the urinal Is a (an) 

a. 1/2" pipe. c. 1 1/2" pipe. 

b. 3/4" pipe. d. 4" pipe. 

94, What size waste pipe 1s Indicated on tne plumbing plan? 



a. 4" c. 1 1/2 

b. 3" d. 3/4 



M 
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%♦ The symbol Illustrated represents a(an) 




a* propeller-type heater* 
b + floor radiator* 



c. volume damper. 

d. duct-type heater. 



96. What heat pipe Is represented by the symbol Illustrated? 



+ 



a. Fuel-oil flow 

b* Medium pressure steam 

97. The symbol Illustrated represents a(an) 



a. magnetic stop valve* 

b. hand expansion valve. 



c. High-pressure return 

d. Compressed air 



c. line filter* 

d. snap action valve. 



J. Matching; In the groups below (Hems 98 through 100). match the abbreviation 1n column I 
with the applicable term In column 2* Select the letter Indicating your choice (a, b» c» 
d, or e). After the corresponding number on the answer sheet, blacken the appropriate 
circle. 



Value; I point each 



Column I 
Abbreviations 

98. SA 

99. FA 
100. BTU 



Column 2 
Terms 

a. British thermal units 
b* St»am access 

c. Forced air 

d. Butane 'tank unit 
e* Supply air 



K* Multiple Choice; Select the ONE answer that BEST completes the statement or answers the 
question. After the corresponding numbe* on the answer sheet, blacken the appropriate 
circle. 



Value; 1 point each 



101. The two types of hot-water heating systems are the one-pipe system and the 
system* 



a. forced -air 

b. three-pipe 



c* cola-supply 
d* two-pipe 
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102. The Illustration below Is an exanple of a(an) 



.-4 



■ — *K — 



y T T T 



a. two- pipe hot-water heating system. 

b. warm-air heating system. 

c. one- pipe hot-water heating system. 

d. forced-a1r heating system. 

103. Uhat type heating system 1s Illustrated? 



— A — H 

[BJ', -.—_ )- 



J 



a. Forced coal 

b. Two-pipe hot-water 



c. Warm-air 

d. One- pipe hot-water 



104. When referring to a wam-a1r heating system, the comfort zone 1s the area from a man's 
knees to 



a. the middle of Ms chest. 

b. the top of his head. 



c. the bottom of his feet. 

d. the bottom of his head. 
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Note: Quest on s 10$ and 106 refer to the following warm-air heating, plan. 



f I 26TX12" I I I 22*XW 

I l, j x /n-- 1 — 1 s- 



3 




LEGENO 

12) WARM AIR REGISTER 
JZlCOLD AIR REGISTER 



ALL HORIZONTAL WARM AIR DUCTS TO BE RUN 
IN ATTIC 



ALL RETURN REGISTERS TO BE BASEBOARD TYPE 
ALL RETURN DUCTS TO BE RUN BELOW FLOOR 



10$. What Is the largest supply duct attached to the heater? 

a. :8" x 16" C. 18" x 8" 

b. 26" x 12" d. 12" x 12" 

106. What 1s the size of the return air duct, where 1t connects to the pen? 

a. 28" x 16" C. 26" x 12" 

b. 28" x 12" d. 26" x 16" 
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107. Referring to the Illustration of an air conditioning plan, what 1$ the rate of 
conditioned air. being supolled to the records room? 




a. 
b. 



200 CFM 
215 CFM 



c. 
d. 



400 CFM 
415 CFM 



Total Points: 107 
* * * 
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